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PUBLIC NOTICES 


aay ‘TP, Director - General, 
ee Stece agg Branch No. 


eB road, beth, 8.E. 1, 
iteg cies 


: BRASS. AND COPPER. 
Tenders due on the Srd April, 1924. 
—- forms obtoinable from above. 


ae | 2 | jistrict Engineer Re- 
LESaRe by the as Nin Cae: ot 





5218 





for the RAILW 


. for three y 
Salary £E600, rising 
LESS to£ 730 ayear. Ex 


i eet 
res ~ —_ o an plus @ variable cost at 


don allowance of 
Sas allowance, per cent 
fixed minimum pay of appointment, plus an addi. 


amount & year. Free first-class 
Cand 30 to 35, ly 
dade, must have not less than 5 years’ expe- 
rence on British on nm 
struction work. Shoul an A.M.1C.E.—Apply at 
-™ a ot ons 
¥ 
see 0 acults ap Wee er} 
NIES. -l@ ing at 
the top of ‘application /12,434. 








Locomotive 
D for 
., Can- 


ae S , senior 


rr} 


eer eee 








1907 AND 1910. 


Given that 


yg, 


Leave ona 
PATENT 
Means for 


Wack is = 
wus. im Om both | of 


cone J 

~ hb : o otice of Oppositi 
May give n jon 
Patents Form No. 19 


. FBANKS. 
Comptroller-General, 
a4 London. ‘ 

J of TRES * PRACTICAL 
HYDRAULIC PROBL 


ee Sub NAVIGATION Ah 
ON wi =* 

by Mr. 0. ©. A. VAN LIDTH D x. C. 
Teehn 





niversit; 


U A COU 








ethnal Green Board 


RDIA 
INSTALLATION OF Hon. Lane. 
Bethnal Green Hoard juardians invite 
TENDS for the SUPPLY and P INSTALLATION of 
LANCASHIRE BOILERS Pumps, Acces. 
sories and Piping in connection “therewith at their 
paitetioe, ateriogo House, Waterloo- Bethnal 


T'coby ct thoaiitteaiicn tae ef the plan: con be 
inspected at the umdermentioned address any week. 
day between 16 a.m. and 1 p.m. and 2 p.m. and 
4pm eter dors sumsesee). 

A form ef and fpetenticn —- be ares 
won deposit of £5, which will be 





receipt of a fide Tender. 

Sealed a hire Botlers,”’ to 
be delivered at my offices, as undermentioned, not 
ister than Twelve on the ist April, 1924. 


The Guardians do not bind themselves to accept 


the lowest or any F 
C, FAULKNER JONES, 
Clerk to the Guardians. 





Administrative Offices, 
Bishop's-road, Bethnal Green, E. 2, 
5th March, 1924. 5170 
Fast Indian Railway. 
"he Directors are receive wu 


T repared to to 
tLam. on Wednesday, the. ond April proximo, N- 
DERS for the SUPPLY of 

(l) STEEL RAILS ‘AND FISH-PLATES. 
(2) GIRDER BRIDGES. 

Copies of specifications cz cen, be obtained at the 
Company's on payment of £1 Is. each. This fee 
will pet be returned. 

G. E. LILLIE. 
Secretary. 
Me aw A Ws ye 


ioth “March, "1924. 5222 








DREDGE 
The Lee Conservancy Board 
invite 4 
cations torn BEEAM. Lek ots 
DREDGER, soft. mt, by me. beam, depth m 
live 4ft. Gin, p Sft., to dredge 
to a depth of seh mala, wah tees fiien’ Os, toe 
per hour, to into barges 4ft. Gin, above water 
line, and to cutting to cut its own 
fdatation. The nat, guve bo he cuits isowes 
Te to pags Sft. Sip. ve water | 
bull te be Lioyd's fication, with 
tine ar eee wo men to sleep on beard, State 
wane of delivery loat. teady for work on the Lee 
Vigation ot Bromley Leck, Bow, Loudon, EK. 
: The Board $0.20" biad ves to accept the 
at ne oF any and all designs offered are to be 
the the tenderi : 
. 








of | 








The Engineer 





























PRINCIPAL CONTENTS OF THIS ISSUE. 


She Kemdan Towss ihe: Suildiai 
Nighi Tesutan Sommunuateesten Tee, 
* The Institute. of Metals. 
Caneanty: dl John. Elder. 
Engine and: Bidder Tet Coudve: 
Metallurgical Research. 
: A Large Steam Wagon Works. 
limpeital: Wirtlees “Telegraphiy. 
A. New. Talslating “Mschine. 


Hydraulic Transmission for Omnibuses. 














e Great. Indian 
London Be, 2. inelte’ 
}: STEEL WORK for 
So Dek 
3. CAST TRON WA 
4. DRAWN. or EXTHUDED. ‘pRass 








6. LLANEOUS ARTICLES and 
MATERIA 


dane 7s. 6d. 
Tenders are due by 11 a.m. on $56 Hook. 1924, 


Tender forms obtainable at above ad . Fees pot 
returnable. 











. addressed re 
y. Forms must be returned not Than 
ll,aam, on Thursday, 3rd April, 1924. CanVassing 
. JAMES BIRD, _ 
5220 Clerk of the London County Council.» 
elfast Harbour. 





PUBLIC NOTICES 


PUBLIC NOTICES 





etropolitan Water 


Board. 


KEMPTON TO CRICKLEWOOD. 
52m. STEEL 


RES FROM 


"ewe aera wR 


The roel Ww. invite TENDERS 
for the LA and of about 7} Miles 
of 48in. CA RON WATER MALIN and 
t tg of — a of 5S2in STEEL 

5 in prare., bet the Board's works at 
dmelllt =. 


<.Ry I 


Vaive House, in County of Middlesex. 





north of Greenford 


ions of contract and specifications 


(Jounty Borough of Wolver- 


for 
about 6400 Yards of I6in. and 2950 Y. 
WATE INS, and 


16m. AND 
The Wotverhampton 
TENDERS 
CAST IRON 
work in 


WATERWORKS UNDERTAKING 
12m. Cast 


[RON 
Corporation 
PROVIDING” 


nem 
Applicants should be Corporste of the 
ton Civil Engineers, and be accustomed to 
ag-up and Setting out Works, and be prepared 
to make lexan = by diving. 


Harbour Office, Belfast. © 





“THE ENGINEER” WANTED. 





recognised the Employees’ Unions and 
of os im the several localities where the work 


is d 


A “SOY of the specification, quantities and form of 











ge a eorunry tat aad 7th 
anuary ao 
$00. and February 2nd 




















y, be ins without yment of a fee at > 
Chie? Tender may be obtained from A. B. W | ee 1 ane oe ee i 
(Rocut BK, ay eB ward, W . Town Hail, Wolter, | 1922.—-Address, P1660, The Business Office. P1050 
oan ’ itjons of contract. specification ae cones of the am of £2 t starting, — 
with ai rings and Pe spare copy of the bitis of | *&2 submids « bons fide Tender, but net otherwise. SITUATIONS OPEN 
bg Seer Saap Moreh. t 24 r inh oT eddeened te! tee "Chairman of “he Water Com 
. . ir. Henry £. " oe . ; _ 
Stilgoe, M. Inst. C\E., the Chief Engineer, on p a nat teres. reek Mains, gn6 Gaivered Oe rire APPLIED und ciate that the POST. 
tion <= receipt for the sum of £20, which my 7? or before 10 a.m. on Tuesday, the 15th TION is now FILLED S210 a 
cum ted with the Accountant to the Ay ue A's 
Board, and will be returned on pt of » bona : fe the he lowest or any Tender is) ,,: gcrRic POWER SUPPLY, ENGINEERS. — 
men wale all the above- epare F. ARBRECK HOWE jeants are informed thet the SENIOR 
copy mente at arn entities and ecbodt re) the spare Town Clerk. POSITION advertised on Jasuary 11th, Box 
rousn m 
wien mey be ed by y the ).. Such pay. Town Het, ¥ avemenpton, sin No. 4548 has been FILLED. 5160 4 
hours: of 10" 10 a.m, and 4 4. 30 p.m. (Saturdays, 10 a.m. Wy aye. SHIFT Ry Ay 
ues ‘tmst be made payable to the ** Metro Epsom Urban District Council. | Purine cxivricgayementist”_"ApDIY by letter, $2. 

politan Water Loe fr "and not to individual. WATERWORKS DEPAR' Temple House, Pssiz 

Tenders, enctosed in sented env ressed ¢ The mamed Council invite DERS for 

“The Clerk of tho Board. Metro: map, Water Beart, PROVIDING and ERECTING a SUCTION GAS mmreet Currescsces . Bae ER, ~~ 
+ Tender t r Section Tr gees to Cricnlewead yo —— of Tend be Feund REQU for work and 

* Speci ons lorms nder may btained, | ~ 

Main.” must be delivered at the offices of the Board icati rom the Engineer controiling menu on — for shafts and adits. 
not later than 10 a.m. on Monday. -_ April; 1024. , t, mS ee Wer Bast » Bast-street, | “addres, stating and 7 Tre- 

The Boa to the | "Sealed Tenders must be delivered to the u quired, 5194, The owineer SUss 4 


ra do not bind themsely 
lowest or any Tender 


G,. F. STRING 


Offices of the Board. 
New may Soted. E.c..1 
t ‘ 


ER, 
Clerk of the Board. 


5177 





b March, 1 
Metzgpe itan Water 


Pe AND SinbCrdne, ‘SYDEN 


Board. 


ERS FOR THE oe nia ee 


~HILL, 


vite TENDERS 


The Metropolitan Water Board in 
for thé py EE re of the TRON 
&c.. the P. G of the CE 
TANK and STRUCTURE, Sydenhag-hill. 
“Forms of Tender, engees at 


mad. 
4.30 p.m. 


Cheques must be made payable to. the 
politan Water Board,”’ and not t+ individuals. 


Tenders, 
« Boas trark at the Bont 
erken 


M 
wel 


New River Head, B.C, 1," and 
** Tender; for truction Crystal Palace 
must be deli at the offices of the Board 


fen 10 a.m Yo Puseday. pb April, aac. 
themsel ves 





TRUSSES, 
PALACE 


Londoa, 


between 
(Saturdays, 


“* Metro- 


jed ens slopes. psgrenned 
ae (ae toc Board, 


endorsed 
Tank, 
not latet 


he to accept the 
lowest or my Te 
a, P. gp em ape 
“ me Clerk of the Board. 
Moe tintes geet. Be. 1, 
Lith March, 192 5201 








on or before 5 p.m... 


March 25th, 1924. 


ndersigned 
The Council 


do not bind themselves to accept the lowest or any 
Tender. 


E. G. WI 


37, Church-street, Epsom. 


LSON, 
Clerk. 
5215 





unici 


i 
approved by 
Chan 


Ww. 
abers, King-street, Novtiaghem, 


by _G. 


ality of Pretoria. 


of nanay a 
BRS tor ‘te SUPPLY an D ERY 
isin. STE PIPES. be 
fend Son, Atbion 
Specification 


Storrar, obtained 
soaks Son eee Fenders. Taunt be delivered to the 
on or before age he = age 14th, aS. 
The loweet or any Tender will necessarily 


accepted. 


rear 


By Order, 
BECKETT, 80 


House, 
5, Laurence toaoteey hill, 


London, E 


N and CO. 


5180 





e 
The Directors 


repared to receive 


Madras and Southern 


MAHRATTA RAILWAY COMPANY 
TENDERS for : 


00,000 STREL vite SPIKES for 7510. FP, 

RA 

ey 3 STEEL TRENAILS or CHAIRSPIKES for 
B.H. RAILS, 


80 Ib. 


in agcordance 
seen at the otfiees 


sue Be Set 


y be 


the Company. 
specification is Half a Guinea (Ten Shillings = Six 


pence), which will not be returned. 
to the SS EA not Inter than 
repikes.”” 
ves to accept the 


seut-in, 


Sie ta Bes 


Tae Directors do not vind 


lowest or any 


25, Huckingtam | 


lst Apel 
Shai 


ices and 


road, 
lith March, 1924. 


be 
and marked 


Westantantes, ©.W. 3. 





NGINEER REQUIRED, Reet. in Stnkfvy 
Ci. lined — Underground 
Must be capable of ng work and 





controlling men .— stating e 
and salary required, 5193, The Engincer Office. 
5193 A 
SITUATIONS OPEN (continued) 


Page 2. 


SITUATIONS WANTED, Page 2. 
PATENTS, Page 2. 
PARTNERSHIPS, Page 2. 


MACHINERY, &c., WANTED 
F axe xz 


FOR SALE, Pages 2, 3 and 4. 
AUCTIONS, Pages 3 and 92. 
PREMISES TO LET OR WANTED 
Page 3. 





WORK WANTED, Pages ¢ and 8. 
AGENCIES, Page 2. 
MISCELLANEOUS, Page 2. 


For Advertisement Rates see 
Page 285, Col 1. 


NUMBRICAL INDEX TO ADVER- 








TISEMENTS Page 91. 

























































THE EN 
=e 


GINE 














SITUATIONS O 


| gc ATORS, with a — 
modern po 


u 
DIATELY for Lenton ¢ office —Ad 
qugentanen, and salary required, 521 
‘ 











= —w- ¥ 2% 


of 32 
REQUIRE tne” SERVICES of a 
TRICA! and MECHAN 
28-32, for a position whid 


.E 


Bet 






A. - 
and A : 
control large staffs, engineering ex 
P8790, The Engineer Office. 








Salary w 


> il) be di upen 
hun the followi, x essential :— 
no d 
chat aah Ea 
position would suit a University uate w 

served and spent a flew years 
None put written be-cons 


sidered. 54Q0 4 





2 4b8s REPRESENTATIVE. WANTED, by One 
Ne ar Te. © BALE REPREORNER ISB fer tee 


ul the 
x Spe ounter vB 
ba ph . and have 


Sia He "Hie phould be of siete 


be, and convineing, the 


“Fetch & one, 





the vacancy 
on_galary and oft iteunants 5 
mes ae os enelee a acres | 
Xiypir, Be eg feter cian aahel, ny vous da ‘ing to 
7 
London, woe nm hie 4A 
W ANTED, DRAUG Structural 
Erxineering Works. irat-c a6 sh — pbly. 
Sik WI M “ARROL and 00. Lid 
King’s Dock Works, Swansea. 76 A 





*ANTED, Exterienesa 
be EOREnT tet ap in 








aif clases of Cn 
‘ot 


Purifiers, Condensers, Serv 

«@ all kitiéé.~Apply. by. levter, 
required, and enclosing references 
neer Office. 


WyAnten. ! SENIOR 


and 
tict, 


ener et 

















to D. 
Drawings. of 
er or Desig aid Shon Brat Eee 
tk cea ar i] 
t ane Wide Fie Rootes ary require. 

AP. fad Bx my -= UGETEMAN = 
C g D br « rug of Mechanical 
E 4 bP pre eed a! 4@ ¢ive fall partioniars 
pe and sages S feqaited, The slveation Eire | 
if if sufta iy Bed —~Addmss, 5173. bupberege = © 
2 FP DRAUGHTSMAN for oar. Drawing-ofies, 

ust be a ifve man, capable the work 


out and preferably asaociated with Marine Auxiltartes 

and Refrigerating Mic’ position 

¢ mati—-Ad dese, . 
Office, 


S188. for net 5180 «4 


Ce port mes wanes by CAE 


red. BY 
iad cibery Youu 3 


[SIGNER REQUIRED for Steam Turbines. Must 
L bave had geod experience in wing-otfiee and 
Works and fully qualified te Make turbine caiculsa- 
tions.—Apply in_ writing, » @ . 
Raion beld and salary nine: 2, Phe Resthes: | ¢ 











RAUGHTSMAN, Crpable of ie 

S eet grenntose with workshop 

I general “ 

4 worth.—Write, Boz a Samson Clark end Co.. tha. 
57, MOrtimer-ctreet, W. 1 5166 a 

8 ae GUTSMAN, Geod Qualitted Man, U 

Structa P 


ral Steet Work and -_ 
stating full par to Bex « B. 


A ‘tieularx 
moder” and Son, 58, Lichfield-street, Wolverhampton. 
Pasi 











RAU OmeeMAs, JUNIOR, y a ay Age 
| ) between 19 to 28, with some knowledge of Mech- 
ani¢a) Engineering. used to detattias : 3 know- 
tedee an advan Required to. y 
immediate S.E. district, — Address. 5219, 
Engineer 1}, G270 a 

GuTsmst. 


U roughly *perienced ~~ tn 
D)Anitting sod’ detaltian Gaseevks Past, facta. 
ing Retort Hou BT Rg ie ae 
Ptants, WANTED IMMEDIATELY in Lomdon dix 
triet.—Adcrese, stating age, training, expdrtence, and 
satary . copies 
monials, 5164, The E 

meres, —~ = 


district. 
p< required. hadrian Sit 





Refrigeration Work, fos 


ee ex Weiner Otte. 


5171 


pear IGHTSMAN PARTED for ape District, 
L istormed. to Tank Wok and 
Address, stating experience 





tion aat 





salary reqnired, 5157, "Phe ne geer ORs S157 a 
[tr tanteMAN REQUIRED. by 

I X vy. 

btished firm ia Nottingham trict. — ages ciate 
The Engineer Offtee. 





teen a DRACCETERAN REQUIRED, 


mies “wars be eee ae 


Pre- 
Must 
age, experience, apd reqaired, 5175 e. 


no] 


EQUIRED in Large Steel Works in Titan 
R BNGINEERDIG FOREMAN, 
nd Repaifs in Rolling mi , Steet 





—— — and Boilers I gg we tine ae. e o 
rience, Lr gt & Se, 
references, 5196, mpiaeat ‘Oioe, 5196 « 





CREENING AND GENERAL COLLIERY P. AS. 
Ss SED NOR DRAUGHUTSMAN Pitt 
ust 





















aac E ENGINEER (40), Ph 


ANGE or 
La ie 























WHEATLEY KIRK, PRICE & CO., 


set es ‘ 


P= el 






































B. Ot Be sche Ee | foc. INST, 6.0, (34) Hots, and Works 
training WISHES to ACQUIRE ACTIVE 
tnertake resenrc or routtae work. M : 
Se eee Mage wo ae cee” | sere, nen: nds and seseiogwek y 
Adciranas PS8O4. » Ensineer Office, . add 6140, The Engineer Office, 
\FFICIENT STArr Ensures PROFITABLE FAC- 5140, 0 
TIOu PLANNER One *SUPERI sod OPERA: | sana. RECTOR, | Specialist. Eatablighed, 
Exp@t on economical production 7) pPUPIL my ANT re COLLEAGUE, 
plinagian, technical and practical education. p— — Na ggg BHA eh RN 
prefefred.—-Address, PS8is, The Engineer Office. | Tiarees, Poses, The Ensincer Ofice, Pas2g 6 
* CAL and ELECTRICAL ENGINEER 
Eee eat A a total 
and runn ST.— Address, . . Vertises has 
Eastern experience. State capital required and 
» The Engincer O P8786 B jes held and give references.——Address, 5185; The 
NGINEER and DRAUGHTSMAN, a F All. | Engineer Office.__ adil ___ 5189 0 _ 
fod te experience, saat tab Sais 
t years 6 Or _pfiva 
work undectehen hatte. &.% int EDUCATIONAL 
can SPONDENCE COURSES for Inst. 6.5. 
| ae ER, Employed .Ughealthy a Inst. iniv. (Matric ter. 
u SEEKS. CHANGE. Good. pe B h by Mr. TREVOR W. 
mai 11 yeats shops, 2} pears 12 Be. 1 Inst. 0.E. 
Ge ~ Salary £250 per an.—Address, P8823, The | M.R.5S.1., F.R.8. &c. Also Day ‘ruition i 
Engiheer Office. Pss23 B Excetiént results at ali Exams Courses com 
58 





(30) SEEKS POSITION, Hort or 

abroad. Wide all-round experience. Thorough 
knowledge of machine shop, tool-room, and fitting 
shop practice, estimating, inspection, _ construction, 


NGINEER 


and ntenance of plant. 

Fully conversant with =e mmchttery and 
modérn methods of produc 

abd re — ——— 2 years S Kast, works engineer, 


references 
— . Pssil. The Engineer Office... RSGi1 » 





ENBINERR (2 (26). Single, Secondar 
tion, SEEK Fy 8I co. la Tool, 
Assistant or 

yen experience modern machine 


and repair, jig yo ita a. 

ing and grinding: also a fair elee~ 
knowledge.—Address, P8813, The Engineer 
: M 


7)NGINEER (Working), Good All-round Experience 

with boilers, pumps, engines, ar eo + 

ist Class B.O.T. ‘Certificate. —FRANKIS, River- 
dale-road, Twickenham. Pees 4B 


TNGINEER BEB (26). with Sound Practical, Theoretical, 

selling experience, OPEN for 

ees ts PosT ne addres, Psg06, The Engineer 
P8306 B 


PRRIERCED COMMERCIAL MANAGER and 
ESMAN, with connection Sheffield and dte- 











trict ADE SIRES to REPRESENT MANUFAC- 

RS amongst. works . either wholé. 

time or agency —, 5197, Eugineer 
Office. 5187 B 





Mist home 0 ENGINEER DESIRES POSITION 
at home or abroad. ae ss Engticim of 


ee BO. heer ers Seals. 3 yeas 


copies of p= ge HB, ates sit 
required.— Address, pene The Engi Engineer Office. 
B 


i gg eee ENGOWEER; Excellent Long Sef- 

worky mariager with engi- 

neers, foi Liwrigh te aa@ frorfewnders, SE similar 

POSITION ; succetsfal organiser and of 

ad moderste salary.—Address, P8614, ae Bast 

Psslt Bw 

¥8.—CIV LL. = nbd tae 

’ expetience abroad 


plant, ne FL 
shop and 








AND RAILWA 
SURV evon ® years 
warks 1 


be ya 
excellent 


eae, REGU EES, Piet goroad 


P8742 8 











5143 B 


Sid Meprentont th Mens eae ee 








Sputilowentlt > cam << ¥ om PALMINGMAR, 
ps — 
jan.. Wisvow Lordship, A 6018 B 
Wonks, MANAGER (Mecti#nicat Breimeer), 41, 
ptr is —— experfence ¢ 
th nown firms. ty ; output, 
organisa fon Hirghest .— Address, 
Singineer Office. P8dz7 B 





yous ENGINEER, Disengaged end of March, 
BSQUIRES PUSITIUN as Progress Man, In- 
specter of Work, or senile i 2 years snops, 1 gees 


6 
Address, P8797, The #ngineer Office. P8797 B 





be fully expe: . 
ve had cultential experience 
State full particuiars 
Tetter onty).—RHSS 


ATELY 
design such plant and 
with wall known manufacturers. 

xperie > salary expected (let 





and KikBY. Ltd., Morriston. 5162 a _ 
\ "ANTED, FOUNDRY FO. West of Eng- 
land. Highefuss @reen Sand @hd Loam Cast- 


ings, up to 4 tons; “alee Brass; about 40 moulders, 
State experfenee, Teférences, . age. Address, 
ill, The Engineer Office, 6111 a 





Wy ANTEp,. First-class FITTER and TURNER, Able 
to Take « pares of Presses and Paper Container 





Machinery. Eetters onty.T. OLIVER, 78% Gray’s 
Inn-road, London, Ww &. 1. P8817 a 
W ANTED, MOULDERS, Used to Machine Tool 
Castings. MATHERS,  #neineers, ° 
borough 5 + 


OUNG crv EN NCINERK | (90), Two Yeu ee 


sing es Pose with prowpéots.— Ei *rone, 
P8816 B 


douth, Jeet sieath Uivenboon ame € 


NGINEERING APPRENTICES. — yacanane 

will shortly be OPEN for SEVERAL t. 

intelligent LADS, about 16 years of age, in a mé@aern 
orks ip N.W. London dis 


rict. 
D! 
Office 








~Address, P8805, The no 





4 .-—— EXAMINATIONS.—Day,. Evebin 
artes of Preparation for ‘all 


of successes Sutte the 

t eighteen years.— G. P. KNOW B.E., 
Ber AMIC.E., &c., 39, Vistesinatoast. vest 
minster, 5.W =. x. 



























Inquiries to be addressed to— 


¥. 
65-66, aa ar 7 EE. 
Peery. | LLereometon, WL. 2 
of BRITISH Ars 


R 
gsted bs pr goth. i0te, 
and fs 
ing Kuocks in © ecods Tf 
TiceNCE & THER Ink cn comaenes 
4 CE or O on 
EXPLOITING the —_ 
——— working in 


5118 








5173.5 
et 





| bf PATENT 
or Pol 






of 
& =) and 
. LAKE an 


At ata 63, 





oy & 
. 57/60, ie 
PR83? 2 


———— 


tefed Patent Agents, Bat 
viaduct, London: Ec. T. 
— 


omaha = 








MACHINERY, ae, | WANTED 











oe. GINEERS. ie Weis ket oe (Scientific) TAUGHT 





. tus to A. 
pee on fae 
P8s2@ u 
BY PosT. O.B. and 1. . B. 
for eee pe cam. 
engineer, a3. for 


ve course under ex 
perticnlare, PENNING TO TONS, University Tu 
roed, Manchester. Batab. 1876. 


MISCELLANEOUS 


Brea tt suey WANTED to Undertake 


tore 2, 











and Portabie to Sell throug! 
their own o or otherwise.— 
Address, P8884. Fhe Enaineer Offices. Pease i 
4 Near FPA TIONS ( end las A 

years’ é 


ae 


























ee ES 
Sta A 


Fi 


ULLY QUALIFIED ENGINERRS, with 
aood in 


office . 
BEK ONE or MORE GOOD AGENCIES. 
Ld manufactures only entertained. We 


engineers, with good con- 
nection: an ne DD to i oa far-sighted and 
up- man 
Address, 5147, The Engineer Office. sia 
D 











AMainIoGs YourH (22) SEE 
Six years pattern shops, 

nuations as anior 
drese, oss, Jae Hoginect 


robe and foun ity eave: 
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A Seven-Day Journal 


French Cotton Production. 


In pursuing their idea of producing in the Colonies 
all the raw material required for the home industries 
the French have been making a complete investiga- 
tion into their colonial resources, the result being 
generally to show that the overseas possessions are 
capable of rendering the mother country partially 
independent of foreign supplies of most descriptions 
of material, with the exception of mineral oils and 
fuel. Even these items it is hoped to replace in time 
with vegetable oils, but the possibility of doing so 
appears for the time being remote. So far as cotton 
is concerned, the outlook is more hopeful, and the 
creation of a vast cotton-growing industry in the 
Niger Valley is a possible contingency when the pro- 
posed irrigation works are carried out. Meanwhile, 
the Colonial Commission is making an inquiry into 
the prospects of getting immediate results from the 
different colonies, and it appears that in the 
Sudan @ company, which started operations three, 
years ago, is now producing cotton over 7500 acres; 
while in Indo-China experiments, carried out on the 
methods employed in India, have given promising 
results. On the whole, however, hopes are centred 
more particularly in French West Africa, and as the 
creation of the new industry necessitates the expendi- 


bfuture; it is fairly certain that British aviation has | 


broadside at the cross-over. The engine was derailed 
to the left and thrown over the parapet of an under- 
bridge into a public road and the driver and fireman 
were killed. Major Hall points out some unsatis- 
factory features of the signalling at the junction, 
one of which is that there is only a distance of 96 yards 
between the home signal and the inner home. 


French Aviation. 


THE increased expenditure upon the British Air 
Force has had the effect of eliciting from the French 
an assurance that the somewhat elaborate organisa- 
tion of the aviation service along the coast of France 
has nothing to do with any possible complications | 
with Great Britain. The strength of the British Air 
Force has indeed become a dominant factor on the | 
Continent, and in view of the policy of retrenchment 
which has been imposed on France, it is becoming 
increasingly difficult for that country to carry on any 
struggle for air supremacy. For some time past the 
French have been proposing a close co-operation 
between the air and naval services of the two coun- 
tries, leaving France to deal with military defence. 

ver may be the developments of the early 





made a considerable advance over what has been 
accomplished on the Continent, and although a vast 
amount of laboratory and expetimental work is being 
carried out in France, the practical results have not 
realised any special progress in aeroplane construction. 
In seaplanes and flying boats Great Britain appears 





ture of a huge capital it is hardly likely that France 
will be independent of foreign supplies of cotton, as | 
well as of other raw material, except iron, for a very 
long time to come. 


Manceuvres in the Mediterranean. 
Dvurine the present week manceuvres have been | 
carried out in the Mediterranean by the Atlantic | 
Fleet, in conjunction with the ships permanently 
stationed in those waters. So much importance was 
attached to these exercises that they were attended 
by Earl Beatty, First Sea Lord, who made a special 
journey from London for the purpose. The scene of 
operations was the vicinity of the Balearic Islands. 
The ships taking part, numbering about ninety 
pennants in all, represent practically the full strength 
of the British Fleet serving in European waters at 
the present date, the only notable absentees being 
the battle-cruisers Hood and Repulse and five ships 
of the First Light Cruiser Squadron, which are now 
visiting overseas ports as the Special Service Squadron. 
For the duration of the manmuvres Admiral de | 
Robeck, Commander-in-Chief of the Atlantic Fleet, | 
had at his disposal fifteen battleships, twelve light 
cruisers, forty-seven flotilla leaders and destroyers, 
and nine submarines, with a dozen auxiliary ships. 
Nine of the battleships carry 15in. guns, the remain- 
ing six being armed with guns of 13.5in. calibre. 
Only one aircraft carrier, the Argus, was available 
for the exercises, but the aeroplanes earried by this 
ship are understood to have played an important part 
in the scheme of operations. The second phase of the 
manceuvres, it is understood, was devoted to tactical | 
co-operation between destroyers, submarines, and 
aircraft, this being the first occasion on which large- 
scale evolutions of a “ three-dimensional”™” nature 
have been performed by the British Navy. The 
exercises terminate to-day—Friday—whereupon the 
Mediterranean Fleet proceeds to Malta and the 
Atlantic Fleet to Gibraltar. The ships of the Atlantic 
Fleet are due at their home ports on April 7th, to 
give Easter leave. 


The South Gosforth Fatal Railway Collision. 


In our issue of December 28th mention was made 
of a collision on the 18th idem at South Gosforth 
on the London and North-Eastern Railway, in which 
the driver and fireman of a mineral train lost their 
lives. Major Hall, of the Ministry of Transport, 
subsequently inquired into the accident, and his 
report on it was issued on the 6th instant. The 
scene of the collision is a point at which what is known 
as the Gosforth loop joins the Blyth and Tyne Rail- 
way to the line from South Gosforth to Darras Hall. 
On this loop are the connections for the new electric 
car sheds. Early in the morning in question an 
empty electric train came from the sheds on to the 
loop and then along the down main line to above the 
cross-over road at the junction, preparatory to the 
motorman reversing ends and going through the 
cross-over and by the up main line to Newcastle. 
At the time a mineral train was approaching from the 
north on the up main line, with the home signal at 
“danger.” There is every evidence that the driver 
of this train had his train under control and was pre- 
pared to stop at the home signal clear of the cross- 
over road. The signalman accordingly opened his 
points and lowered the signal for the electric train to 
cross and then cleared the junction inner home signal 
that lies between the cross-over road and the facing 
points that give access towards Newcastle or on to the 
Gosforth loop. The latter signal was one that the 
mineral train would also require, and from Major 
Hall’s report it seems that it is given greater pro- 
minence than the home signal. This fact possibly 
misled the driver of the mineral train, as he gave his 





to be far ahead. 


The Air Estimates. 


Tue Air Estimates for 1924-25 published at the 
end of last week show that the policy of providing 
for a considerable increase in the strength of the Air 
Force adopted by the late Conservative Government 
is to be continued by the present Government. Eight 
new regular squadrons for home defence will be 
formed during the year, so that by April, 1925, we 
shall have eighteen of such squadrons completely 
formed. The formation of six more squadrons will, 
in addition, be begun during the year. Among the 
principal items of expenditure covered by the Esti- 
mates are £5,144,500 for aeroplanes, seaplanes, and 


engines ; £396,000 for petrol and oil; £388,000 for 
armament and ammunition; and £264,000 for 
research. While there is to be no change in the 


Government’s attitude towards the Imperial Air 
Transport Company, which, under the chairmanship 
of Sir Eric Geddes, is due to begin its operations on 
April Ist, while, too, the development of Croydon 
Aerodrome is to be continued, there is one note- 
worthy change in the new Government's attitude 
towards civil aerial transport. From its predecessor's 
Estimates it has eliminated the sum of £400,000 
which it had been intended to set aside to assist the 
Burney airship scheme into operation. It is stated 
that this scheme is again being reviewed by the 
Government. 


St. Paul’s Bridge. 


Tue Minister of Transport on Tuesday received 
a deputation from the Royal Institute of British 
Architects and three other bodies, which laid before 
him the contentions against the construction of a 
new Thames bridge in the neighbourhood of St. 
Paul’s Cathedral, which were summarised in a note 
in last week’s Journal. As we pointed out, some at 
least of the deputation are known to be strong advo- 
cates of the alternative scheme for the construction 
of a bridge at Charing Cross. Strong comments on 
this alternative scheme were passed by Sir Robert 
Perks at the meeting of the Southern Railway Com- 
pany last Friday. If, he said, the attempt by “ cer- 
tain architects and ssthetic people ’’ to force the com- 
pany to transfer Charing Cross Station to the south 
side of the river were successful, the result would be 
bad for the public and suicidal for the railway. A 
great injustice would be done by seriously retarding 
the development of Surrey and Kent, and fifteen or 
twenty million people per year would be compelled 
to walk across the proposed road bridge simply to 
satisfy “‘ the peculiar tastes of a few architects.” 


Elevated Road Crossings. 


THE scheme proposed by Sir Alfred Yarrow for 
the erection of an elevated crossing at the inter- 
section of Regent-street with Oxford-street in order 
to relieve the congestion of traffic at that point and 
to demonstrate what could be done on similar lines 
elsewhere in London, has met with some criticism on 
practical grounds. ‘It has also, however, been favour- 
ably received in some quarters. So much so that the 
Mayor of Marylebone has succeeded in getting a 
committee appointed to discuss the proposal. The 
committee will include representatives of the St. 
Marylebone and Westminster Councils, the London 
County Council, and the Commissioner of Police. 


Irish Water Power and German Engineers. 


Nor only in this country, but in the Irish Free 
State itself, have the details of the Free State Govern- 
ment’s dealings with a German firm—the Siemens- 








engine steam and his and the electric train met 


Schuckert Company, of Berlin—regarding the deve- 


lopment of hydro-electric power from the river 
Shannon been received with .curiosity and amaze- 
ment. ‘The German firm, it appears, is prepared to 
draw up the plans for the scheme and to undertake 
their execution or leave the execution to the Irish 
Government. Should the scheme be carried out as 
a State enterprise, the Germans are to be given a 
monopoly for the supply of the necessary machinery 
and are to be employed as consulting engineers for 
the preparation of plans and specifications. The 
Government is to give the Siemens-Schuckert Com- 
pany assistance in making a special survey of the 
river—although it has already been surveyed and 
its possibilities reported upon by the Board of Trade 
Water Power Committee—and when the scheme is 
prepared it is to be placed before certain experts of 
European reputation, whose fees are to be paid by 
the Government. Should the Berlin firm find itself 
unable to finance the scheme it is to receive the sum 
of £10,000 from the Government for the time and 
money expended on preparing the plans. It is difli 
cult to suggest any contingency which might arise 
under which the Siemens-Schuckert Company's 
interests would suffer. 


The Motor Yacht Naz-Perwer. 


Wrrutw the last few days the highest powered 
motor yacht yet built in Britain completed with 
conspicuous success her handing-over trials. The 
Naz-Perwer was built by Ramage and Ferguson, 
Limited, of Leith, for the Prince Youssouf Kamal, 
of Cairo. She is a finely modelled twin-screw yacht 
of 800 tons measurement, propelled by Sulzer Diesel 
engines. The engines, which were built at Winter- 
thur, are of the well-known two-cycle single-acting 
type, each designed to develop 850 brake horse- 
power at a speed of 135 revolutions per minute of the 
propeller. The cylinders of each engine are four in 
number, with a diameter of 470 mm. and a stroke of 
820mm. During the full-power trials each engine 
developed over 930 brake horse-power for a period of 
over two hours, and a total of 600 sea miles were 
run with full load without a hitch of any kind. Steam 
auxiliaries are fitted. On the measured mile trial 
in Gullane Bay a mean average speed of 16 knots 
was maintained, while on completion of this test a 
continuous full-speed trial of thirty-three hours in the 
North Sea was begun, at an average speed of 15} 
knots. We are given to understand that outstanding 
features of the trial were the entire absence of vibra- 
tion when the main engines were running, and the 
exceptional sea-going qualities of the vessel. The 
Naz-Perwer is claimed to be the highest powered 
British-built yacht and the fastest of her type afloat, 
while her fittings and accommodation make her one 
of the most comfortable yachts of her size. She 
leaves for Alexandria this week, after which an 
extended cruise round Africa will be begun. 


A Dredger for Glasgow Harbour. 


THE new dredger Elderslie, which was launched in 
an advanced state of construction from the yard of 
Lobnitz and Co., Limited, at Renfrew a few days ago, 
is expected to be ready for service by the end of the 
month. It has been built to the order of the Clyde 
Navigation Trustees, and to designs specially prepared 
by the mechanical engineer to the Trust, Mr. Daniel 
Fyfe. The vessel has an overall length of 188ft., 
with 35ft. moulded breadth and 16ft. moulded depth. 
A hopper carrying capacity of 800 tons is provided. 
The propelling machinery consists of triple-expansion 
engines by the builders, rated at 1000 indicated 
horse-power, and designed to give the vessel a speed 
of about 10} knots. Steam will be raised in two 
eylindrical boilers, working at a pressure of 160 ib. 
per square inch. The dredging equipment has been 
arranged with a view to dredging close to quay 
walls in positions where the bucket type of dredger 
eannot be used. It comprises three cranes, each 
having a lifting power of 5 tons, which will be equipped 
with grabs of 56 cubic feet capacity, and so arranged 
that dredging operations can be carried out up to 
depths of 50ft. below the water level. 


The Channel Tunnel. 


RENEWED activity is being manifested in connec- 
tion with the Channel Tunnel scheme. The Paris 
Municipal Council and the General Council of the 
Seine are to be invited at their next meetings to 
express their opinions on the advisability of pro- 
ceeding immediately with the work. In this country 
the House of Commons Channel Tunnel Committee 
met on Tuesday under the presidency of Sir William 
Bull. Sir Percy Tempest, as engineer of the scheme, 
stated that it was proposed to build two tunnels, 
one for each line of railway. The alignment of the 
tunnels had now been settled, as well as the details 
of procedure in the construction work. The cost 
would be 29 million sterling, and the estimated time 
for completing the tunnels was 4} years. Lord 
Cowdray, dealing with possible political or military 
objections to the scheme, said that additional outlets 
could be provided without any serious increase in the 
cost. Such outlets would prevent interruption of 
traffic should an enemy long-range gun find the 
principal mouth. It was decided by the meeting that 
the Prime Minister should be asked to receive a 
deputation on the subject. 
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High-tension Transmission Lines. 
By ERNEST V. PANNELL. 
No. I. 


Introductory— The development throughout the 
world of water power and cheap sources of fuel is 
being attended with very general and increasing suc- 
cess, largely because of the advances made in the art 
of transmitting electrical energy over long distances. 
Not only has the economic limit of transmitting 
radius been raised to about 400 or 500 miles from the 
source to the market, but in many parts of the world 
various individual power networks have been inter- 
locked and tied in with one another, so that areas 
much greater than that of the United Kingdom are 
supplied with energy from what constitutes prac- 
tically a unified system with the reliability asso- 
ciated with a group of widely separated power stations 
feeding @ given point through several alternative 
lines. Certain systems met with in Pennsylvania 
and Ohio in the United States generate power exclu- 
sively from coal and yield an interesting illustration 
of what might be accomplished in England on prac- 
tically the same scale of magnitude. By such means 
electric energy could be developed at the most 
economical sources and transmitted to the industrial 
and agricultural centres with the three requisites 
characterising modern practice in countries such 
as Ontario or California, namely, (a) safety; (b) 
continuity, and (¢) economy. 

It is not the purpose of these articles to discuss 
such possibilities, but to study the purely engineer- 
ing elements of the modern transmission line. Neither 
is it possible to include in the scope of this investiga- 
tion the many electrical problems associated with 
the subject except where they react in a definite 
manner upon the mechanical design. So far as it 
is necessary to refer to a concrete illustration, it 
will be assumed that the mechanical design relates 
to double cireuit construction capable of operating 
at 150 kilovolts and carrying 40,000 kilowatts per 


circuit with a reasonable amount of synchronous | 


plant on the network over a maximum distance of 
150 miles. Such a design is in no way a radical one ; 
the operating voltage is exceeded by 50 per cent. 
on at least four lines which will be shortly put into 





commission, and the electrical design presents no | 


new problem. Naturally, the mechanical elements 


will be adaptable for a wide range of conditions | 


beyond these, but the above figures represent simply 
a focus for certain numerical illustrations. 


For the ready analysis of the physical elements | 


of line construction they may be grouped broadly 
into three : 

(1) Conductors, 

(2) Insulators. 

(3) Supports, 
and they may be treated in this order to advantage. 
It will, then, be appropriate to study the general 
subject of mechanical design and to follow this study 
with a survey of construction economy. 


SECTION I.: CONDUCTORS. 


Until recently the majority of overhead line con- | 


ductors were of copper, or sometimes aluminium ; 
in older installations of solid wire, but more generally 
stranded to yield the necessary tensile strength, 
flexibility and homogeneity. During the last ten 
years several modifications of these materials have 
been widely adopted, partly to offset the scarcity 
of copper and aluminium during war time; partly 
to meet special and local conditions ; but also with 
@ general desire to achieve more economical con- 
struction. Such conductors fall into three groups : 
(a) Simple materials, such as copper or aluminium ; 
(6) alloys, as bronze or steel; and (c) composite mate- 
rials, such as copper-clad steel and steel-core alu- 


minium. Examples of such cables are illustrated 
in Fig. 1. 
Copper.-—It is not necessary to do much more 


than merely outline the main characteristics of copper 
wire for comparison with the other metals considered. 
High conductivity copper is, of course, always of 
the electrolytic grade, with not less than 99.9 per 
cent. purity. Analyses by two different authorities 
are as follows : 


U.S. Bureau of Anaconda 
Standards. Copper Co. 
Copper. . 99.91 99.96 
Silver .03 - 0022 
Oxygen . 052 -03 
Arsenic - 002 0017 
Antimony 002 -0016 
Sulphur .002 . 002 
ig ae = . 002 - 0006 
Nickel and cobalt tr. . 0006 
Lead and zine tr. tr. 


Wire bars are cast in horizontal open moulds, 
and are about 200lb. to 400Ib. in weight, being 
2}in. to 4in. square and up to 84in. long. They 
are reheated to about 1500 deg. Fah. in an oil-fired 
conveyor muffle, each bar taking about 1 hour to 
travel through. The bars are then hot-rolled as 


follows :— 
2 ; Passes. Feet per min. 
Roug mil] (three-high) p ds 300 
Inte te (two-high) 5 600 
Finishing (two-high) - 6 1000 


By this time the bar of 2501b. has been reduced 
to @ rod .250in. diameter and 1200ft. in length. 


| 
| 
| 
| 








The rods are pickled in acid and tumbled in hot 
water in the usual way to remove the scale of oxide, | 
and after re-annealing are ready for the wire-blocks. 
Wire-drawing is usually devised to give a constant 
reduction proportional to the numbers on. the | 
American wire gauge (Brown and Sharpe) scale. 
This wire gauge has a logical basis, in that the areas 
increase in a geometrical progression with succeeding 
numbers, so that. by drawing one number per pass 
a@ constant amount of cold work is performed upon 
the metal. If the rods are to finish at 100 mils the 
following passes may be given :—- 
Diameter. 
ory. ae 


Pass. 





B. & 8, number. 
. 204 
. 182 
. 162 
.144 
.128 
-)) en . e9 wil 
, Va nee - | 


Sea oue 


NOakeouth~ 


The character of the finished wire. whether hard, 





PACIFIC GAS & ELECTRIC 


| same degree. 





GREAT WESTERN POWER CO 


Little difference exists between the manufacture of 
copper and aluminium wire. The latter metal 
possesses certain economital advan ffom the 
production standpoint ;-it requires no tumbling after 
being rolled, and is twice asductile as copper, standing 


/nearly twice as much manipulation without having 


to be annealed. Obviously the manufacturing 
eharges per pound are influenced by the fact that 
three times the bulk of material has to be handled for 
a given tonnage. In comparing aluminium with 
copper, however, the relative weights must be clearly 
established. As the resistance of the light metal is 
60 to 66 per cent. greater than that of copper, the 
volume of the wire must be increased in exactly the 
But. the weight of a given volume ix 
only 30 per cent. that of copper, so that the weight 


| of a given resistance is 48 to 50 per cent. by the same 
, Standard, 


No official standards have yet been issued for 
aluminium wires, but the uniformity with which the 
material is produced from a number of sources is 
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KNOXVILLE POWER CO 


Location: Little Tennessee River 


Lecation: Carquinez Strait, Cal. Location: Carquinez Strait, Cal. 

Span: 4427 feet Span: 4753 feet Span: 5010 feet 

Cable: 19x 0-175" Steel Cable: 37 x 0-095" Stee! Cable: 61 x0-097" Stee! 

Max. Tension 21,000 Ibs at 75° F. 24 x 0-095" Aluminium 22 x 0-150" Aluminium 
Tension Tension 30,400 Ibs ~t 70° F 





MISSISSIPPI! RIVER POWER CO. 


Location: Missouri River, Mo. Location : 
Span: 3182 feet Span: 
Cable: 19 x 0-125" Steel Cable’: 

20 x 0-102" Copper 
Max. Tension Max. Tension 
“Tue Evorcer” 





CANADIAN NIAGARA POWER 





SOUTHERN CAL. EDISON CO 


Buffalo, N.Y. Location : Kings River, Cal. 

2192 feet Span: 2771 feet 
19 x 0-102" Cable: 7 x 0-105" Stee! 
Copper-clad 54 x 0 105 * Aluminium 


Max. Tension , 


Soom & 


PIG. 1--EXAMPLES OF TYPICAL ELECTRIC POWER TRANSMISSION CABLES 


medium, or soft, is determined by the selection of | 
a suitable size of rods for drawing and the inter- 
position of an annealing operation at the correct 
time. Two forms of copper wire are 

by the American Society for Testing Materials— 
hard and medium-hard,.and both are in wide use for 
transmission line work. "The properties of both forms 


may be summarised as follows :-— 


Medium 
Hard drawn. hard drawn. 
Tensile strength, lb. per 49,000 to 49,000 to 
square inch 67,000 60,000 
Elongation, per cent. on I0in. 3.75 to .86.. 3.75 to .88 
Resistivity per e.cm. at 1.7745 to 1.7654 to 
20 deg. Cent. 1.7930 1.7837 
Conductivity, per cent., in- 96 to 97.5 96.8 to 98 


ternational 

The general tendency of engineering materials towards 
improvement is leading to the production of copper 
wire with the tensile strength of hard drawn material 
and the ductility and conductivity of medium hard 
drawn wire. So far as any further improvement 
may be suggested, it should carry with it an increase | 
of ductility. For successful transmission line con- 
struction this is the most important property. 

Aluminium.—-Whilst copper is refined by an 
electrolytic process after being smelted, aluminium 
is produced from the highly refined ore by a combined 
electrolytic and smelting operation. The difference | 
is that in the case of copper the bath is aqueous and | 
deposition takes place at a very. low voltage, and | 
impurities are readily separated ; the production of | 
aluminium requires a fused hath, considerably more 
energy is used per pound of product and skilled super- | 
vision is necessary to secure metal of 99.25 to 99.50 
per cent., which is the grade used for conductor wires. | 
The following analyses represent two samples of | 
aluminium from different sources : 


Aluminium 99.412 bast 
r tr. . ‘ 

a . 1522 . 1829 
Zine 0024 . 0060 
Silicon tr. tr. 
Silica - 459 . 333 
Nitrogen .. -092 -040 
Sodium .. tr. tr. 





great, and the following figures may be taken as 
typica! :— 


Hard-drawa aluminium 
Tensile strength, Ib. per square inch .. .. 22,000 to 
28,000 
Elongation, per cent. on 10in. o> t.5to 1.5 
Resistivity, per c.cm. at 20 deg. Cent. 2.8735 
60.0 


Conductivity, per cent., international 
The outline of properties summarised above repre- 
sents ordinary commercial figures, and does not, ol 
course, preclude the production of wire of higher 
qualities where the manufacturer is assured of extra 
compensation proportional to the increased produc- 
tion cost. 

Steel._-By reason of the scareity of non-ferrous 
metals during the war, a number of lines of minor 


| importance and capacity were strung with iron wire 
| or low carbon steel, and in some respects this practice 


y. Later reports, how- 
ever, have shown that deterioration is too rapid for 
iron or steel to possess economic value as a permanent 
installation. In some situations where a very smal! 
feeder will suffice to carry the load or where the work 
is desired to be temporary only, the practice has 


showed signs of permanency 


| certain advantages, although the scrap value of the 
| conductors has to be written down to zero. 


Some- 
times the smallest practicable size of copper is too 
large to carry the load economically ; in this case 
steel wire may be employed with a saving in first cost. 
For greater loads the higher resistance of the steel, 
which is ten times as great as that of copper, and the 
still greater reactance in addition, leave no reasonable 
scope for its use. : 
From the mechanical viewpoint, steel wires oiten 


| realise a valuable function in providing a high tensile 


strength conductor for a long river or harbour cross- 
ing with a minimum sag. Some such spans at present 
are nearly a mile long between supports, and strande«| 
wires of steel having a tensile strength in the vicinit) 
of 200,000 Ib. per square inch are widely employed 
in such cases. Steel wire of a somewhat lower carbon 
content is extensively used for stringing as ground 
wire on tower lines. In all such cases the wire '5 
thoroughly galvanised, but it cannot be said that such 
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treatment provides an even reasonably good. safe- 
guard against deterioration. 

Bronze.—Silicon bronze wire is used for trolley 
lines with satisfaction, and in a few installations it has 
been employed for transmission wires. In most eases 
it will be found that the occurrence of extra long 
crossings necessitated the use of this high tensile 
strength conductor. For regular transmission line 
work its higher tensile properties would not offset its 
greater size, weight and cost as compared with copper. 
On long spans—-sueh as the Allegheny River crossing 
of the West Penn. Power Cormpany, 1450ft. between 
supports——-where the use of this material is justified, 
the tensile strength of 100,0001b. per square inch 
makes it possible to string with only half the sag 
necessary with the corresponding copper. 

Bronze wire for river crossings has been developed 
further in Germany than elsewhere, and on several 
crossing spans, mainly over the Rhine and the Elbe, 
stranded conductors of silicon bronze are nsed. The 
average size of wire is generally quite small, being 
from .05 to .10 square inches,.and it is strung with 
a maximum tension of 25,000 lb. per square inch. 
The spans do not greatly exceed 1200ft. ; steel cables 
are used when longer crossings are encountered. 

{luminium AUoy.—Several aluminium alloys, which 
vield excellent mechanical characteristics when drawn 
into wire, have beendeveloped. As they are little, if any, 
heavier than pure aluminium, and at the same time are 
endowed with tensile properties from 80 to 100 per 
cent. higher, these alloys give perhaps the highest 
ratio of tensile strength to weight of any metal in 
common use. Unfortunately, the fairly well-sub- 
stantiated belief is to the effect that rapid deteriora- 
tion is to be expected when they are used. In two 
or three European installations alloy wire has been 
strung on the longest spans of thé system, but at the 
present stage of the art it is not likely that this 
practice would be repeated, As will be seen later, 
other means than alloying have proved more effective 
for improving the tenacity of aluminium wires. 

Copper-clad Steel.—A very successful way of com- 
hining high-conductivity with high-tensile strength 
is to unite steel with copper in one wire. This has 
been effected in the well-known copper-clad wire, 
in the production of which copper is cast around a 
steel wire bar, thus forming a composite billet which 
can be rolled and manipulated in the same manner 
as a simple one. The resulting section consists 
of an annulus of copper surrounding a core of steel 
with a thin intermediate layer of a copper-iron alloy. 
The chief manufacturing difficulty is to avoid excen- 
tricity of the core. Such excentricity has led’ to 
rapid deterioration in some installations. On the 
other hand, ‘when properly manufactured, copper- 
cled wire has shown entire freedom from this trouble, 
and a noteworthy installation occurs on the system 
of the Canadian Niagara Power Company, where 
a stranded copper-clad conductor has been in use 
for tcn years for a 2200ft. crossing of the Niagara 
River in a district where sleet and wind loads are 
tuncommonly heavy y- 

The actual form in which copper-elad wire is 
generally used for electrical work is that known 
as 40 per cent.; that is to say, the wire has that 
proportion .of the .eenductivity, of. a wire 
the same gauge. For a given conductivity the area 
of the cappetéclad wireGnust be two and a half @nd 
the diameter one anda half times that of a copper 
wire; the weight will also be twice as great. Under 
these gonditions it Measy to seé that cOpper-clad 
wire is not_a serious economic competitor of copper 
or aluminium in spite of its high tensile properties. 

Hemp-core Céppe?.— In a number of installations 
in which a seven,strand eopper conductor. has. been 
selected, the design has been modified so that the 
centre wire was replaced by a strand of hemp and 
the copper area distributed over the. six surrounding 
strands. ‘Phis practice yielded a larger condactor 
with a higher disruptive voltage at ‘practically no 
increased cost. “The practice is not béing perpetuated, 
chiefly, it would seem, on account of the deteriora- 
tion of the hemp and deformation of the cable. 
The assertion has been made that Stich a conductor 
is stronger than seven strands of copper, because 
in the latter the core wire usually breaks first in a 
testing machine, whereas in the hemp-core cable 
the outer wires provide all the tenacity of the con- 
ductor. Nevertheless, in a seven-wire cable, the core 
does not break until the strength of the entire cable 
has been developed, and the present. practice is to 
use, not a hemp core, but.a centre wire of slightly 
greater ductility than the envelope. 


Steel-core Aluminium.—The material under this 
head is more briefly described as “‘ aluminium-steel,” 
and its very extensive use makes it necessary to 
devote particular attention to its characteristics. 
The principle involved is that of reinforeing an 
aluminium-stranded conductor by substituting for 
its centre wires a core of high-tensile steel. Generally, 
the steel wires will have the same diameter as those 
of aluminium, and the most common practice ix to 
lay six aluminium strands around one steel wire, 
or thirty aluminium strands around seven of steel. 
For still larger ¢ables, fifty-four aluminium are 
stranded around seven steel wires, and for special 
construction, where a long crossing has to be nego- 
nated ‘with limited clearances, the cable will be de- 
signed with a still larger proportion of steel. Pro- 





tection against corrosive influences is provided by a 
thorough galvanising of the steel wires. 

The broad advantages of this material consist 
in the increase of more than 100 per cent. in the tensile 
strength of the cable, with the increase of about 50 
per cent. in its weight, and not more than 15 per cent. 
in the cost. The diameter of the cable is greater 
than that of any of its equivalents, and the resulting 
higher disruptive voltage is considertd much more 
significant than the increased windage. 
of recent installations of aluminium-stee! conductors 
will show that the use of this material is accompanied 
by an appreciable reduction in the number of supports 
and insulators in the line and corresponding reduced 
construction and right-of-way charges. 








The Centenary of John Elder, 
1824— 1869. 
By Engincer-Captain EDGAR C. SMITH, O.B.b., R.N. 


Amonc the pioneers of marine engineering, no name 
stands higher than that of John Elder, who was born 
just a hundred years ago, He died when but forty-five, 
but in his short life, by his demonstration of the value 
of the compound steam engine, he profoundly influ- 
enced the progress of marine propulsion, while at the 
same time he securely laid the foundations of one of 
the most important shipbuilding and engineering 
firms in the kingdom. A man of the highest integrity 
and of sterling character, he was a great engineer, a 
born organiser and a leader of men. When his statue 
in Elder Park, Govan, was unveiled in 1888, it was 
said that by his work “he effected a revolution in 
engineering second only to that accomplished by 
James Watt and in great measure originated the 
development in steam propulsion which has created 
modern commerce.” 

John Elder was born March 8th, 1824, at Glasgow, 
and was the third son of David Elder, who was then 
in the employ of Robert Napier, in the old shops at 
Camlachie, in the east end of Glasgow. His forbears 
had been mechanics, well known in their native 
eounty of Kinross, and his father had given up the 
family business at Little Seggie, and had migrated, 
first to Paisley and then to Glasgow. A hard-working 
skilful millwright of the type of Rennie or Fairbairn, 
David was born in 1785, and died in 1866. To him 
much of Napier’s success as an engine-builder was due. 
He accompanied Napier to the Vulcan Foundry in 
Washington-street and then to the Lancefield Foundry, 
and was foreman when the engines of the first 
Cunarders were built. He had other sons besides 
John, and one of the younger boys was Alexander 
Elder, who became the partner of Dempster in the 
Elder, Dempster Steamship Company. It was Alexan- 
der who was mainly instrumental in founding the 
Chair of Naval Architecture at Liverpool, but_ it 
was John Elder’s widow who founded that at 
Glasgow. 

John Elder was educated at Glasgow High School, 
where he showed a marked aptitude fordrawing and 
mathematics. After his schooldays were over he attend- 
ed for @ short time the University courses of Professor 
Lewis Gordon-—-the first’ Professor of Engineering in 
Great. Britain—-and then entered the Vulcan Foundry 
as an apprentice. ‘There was then no better achool of 
practical mechanics if ‘the eéuntry. Shipbuilding 
had also just been begun at. Govan, where William 
Denny was in charge, and during his apprentice days, 
Elder saw the construction of tthe paddle engines of 
H.M.S, Thunderbolt, with which his father took par- 
ticular care, the building of the three iron gunboats, 
H.M.S8. Jackal, Lizard and Bloedhound, and also of 
Napier’s first screw vessel, the Fire Queen. He was 
thus a spectator of the introduction of two of the 
most important improvements -in ocean transport 
ever made, and two with which the great improvement 
he himself made may fairly be compared. 

Far better equipped than most young men of his 
day, Elder at the end of his time wisely sought other 
experience, and for a few years served as a pattern- 
maker under Hicks, of Bolton, the engine maker, 
and as a draughtsman at the Great Grimsby Docks. 
By 1849 he was back again in Glasgow, and in charge 
of Napier’s drawing-office. ‘This position he held for 
three years. He assisted in the design and con- 
struction of the machinery of the paddle ships Asia 
and Africa for the Cunard Company, the engines of 
the Magdalena, which had been built in Pitcher’s 
yard at Northfleet on the Thames for the Royal Mail 
Steam Packet Company, and also with the construc- 
tion of both hulls and engines of the Santiago, Lima, 
Quito, and Bogota for the Pacific Steam Navigation 
Company, a concern for which he afterwards did 
some of his pioneering work. 

Elder’s connection with Napier came to an end 
in the summer of 1852, when he resigned his appoint- 
ment and joined the firm of millwrights and engineers, 
Messrs. Randolph, Elliot and Co., of Centre-street. It 
was from this partnership that the Fairfield Company 
sprang. Randolph, who was Elder's senior by fifteen 
years, had also been trained at Napier’s, and had 
worked in Manchester for Fairbairn. In 1834, with 
Richard Cunliff, he started in business for himself. 


ten partes in 1837 were joined by John Elliot, and 
the then became known as Randolph, Elliot and 
Co. Elliot died in 1842, but Randolph and Cunliff 


A study | 


] 

| were still partners when Elder entered the firm, and 
remained so till 1868, about a year before Elder's 
|death. Shipbuilding was commenced under the title 
of Randolph, Elder and Co., in 1858, and the site at 
| Govan was secured in 1864, though the engine and 
| boiler work was carried on for many years at Centre- 
| street and Dale-street. Both the yard and shops 
| were planned by Elder and remain to-day a tribute 
|to his forethought. 

One of the first fruits of the collaboration of 
| Randolph and Elder was their joint patent of January, 
| 1853, “for an arrangement of compound engines 

adapted for driving the screw propeller. The engines 
are vertical, direct-acting and geared. The pistons 
of the high and low-pressure cylinders move in 
contrary directions, and drive diametrically opposite 
cranks, with a view to the diminution of strain and 
friction.”’ Other patents connected with the com- 
pound engine were taken out in 1856, 1858, 1863 and 
1866. It was according to the patent of 1853 that 
Elder made the machinery of the Brandon, the first 
sea-going ship with compound engines, which showed 
on trial in July, 1854, a consumption of 3} Th. of coal 
per indicated horse-power per hour. This was a 
saving of 1 Ib. to 1}Tb. over the average practice. 
It is worth noting that compound working was not 
originally introduced in order to limit the range of 
temperature in the cylinder, but by expanding in 
two stages to reduce the maximum stresses on the 
working parts and framing. Joules’s work on the 
mechanical equivalent of heat had orily just been 
completed. The first paper on the subject read to an 
engineering society was that of Siemens at the Insti- 
tution of Civil Engineers in 1853, the same year as 
Elder’s patent, and it took many years for the new 
science of thermodynamics to influence engine de- 
sign materially. Elder, however, was one of the first 
to grasp the significance of the discovery of the true 
relation of heat and work, as we know from Rankine’s 
memoir of him. 

* > > . 

In view of the historical interest in the subject, and 
of the prominent part played by Elder, a short sketch 
of the progress of the marine compound engine may not 
be out of place. Any such review, however, must 
take into consideration the two other contemporary 
improvements of higher steam pressures and surface 
condensation. For the first thirty or forty years of 
steam navigation 10Ib. pressure was considered all 
that was required or desired. By many, the step to 
25 Ib. or 30 Ib. was regarded with apprehension, while 
to use 60 Ib. was held to be jeopardising the safety 
of the ship. There was a like opposition.to surface 
condensation, and so when Samuel Hall died in 1863, 
nearly thirty years after taking out his wonderful 
patent, surface condensers were as scarce as high- 
pressure boilers. In the end, the three improvements 
were adopted side by side, and it was the combina- 
tion of moderately high pressures, surface condensa- 
tion and compound expansion, which during the 
*sixties and "seventies led to the halving of the ship- 
owner's coal bill. The effect of these things in shipping 
was very great, long voyages by steam became a 
paying proposition, steam tonnage increased by leaps 
and bounds, and the sailing ship was doomed. 

The compound engine dates back to the time of 
Hornblower and Woolf, who used such engines 
for pumping out the mines of Cornwall. The first 
ever used in a boat seems to be that fitted in a Thames 
steamer in the early ‘forties. The Cricket, another 
Thames steamer, notorious on account of the disas- 
trous boiler explosion which took place aboard her 
in 1847, also had a compound engine—by Joyce, 
of London. That same year compound engines were 
fitted in a steamer running on the Rhine. Not- 
withstanding these examples, no sea-going vessel 
had compound engines till the Brandon, in 1854, 
was fitted with them to drive a screw. The next 
ships to have such engines were the Va!paraiso 
and Inca, paddle wheel vessels belonging to the 
Pacific Steam Navigation Company, and their success 
led to the Callao, Lima and Bogota, belonging to 
the same company, being sent home from South 
America to be re-engined by Elder, which was done 
with very remarkable ‘results. One of the factors 
determining this action of the’ Pacific Company 
was the high price of coal on the West Coast of South 
America, while some of the success of the ships 
was due to the work of Jamieson, their superin- 
tendent engineer, at Tobago, who himself was after- 
wards connected with Fairfield. Elder, however, 
was by no means ploughing a lonely furrow, for other 
engineers were at work on somewhat similar lines. 
In 1857, Scotts, of Greenock, built the Thetis, which 
not only had a compound engine, but was also fitted 
with Rowan’s water-tube boiler working at over 
100 Ib. to the square inch. Tested by Rankine, 
the machinery of the Thetis gave a consumption 
of not much more than 1 1b. per horse-power per 
hour. The ship ran for a while between wees cay 
and the Clyile, but it was the failure of the boilers, 
and not of the engines, which led to the abandon 
ment of the ‘bold experiment. At-the same time, 
in France, Benjamin Normand, the elder brother 
of Augustin Normand, was experimenting with 
compound engines ; in 1857 or 1858 he took out 
patent, and in 1860 began making them, the first 
being fitted in Le Furet. In‘America the compound 
engine owed much to Isherweod and Emery. 





The Admiralty first determined to give the com- 
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pound engine a trial in 1863. At that time Maudslay, 
Penn and Humphrys practically had a monopoly 
of naval contracts, Maudslay’s return connecting- 
rod engine and Penn’s trunk engines being great 
favourites. To test Elder’s engine, three fifty-gun 
sailing frigates, sister ships built of wood at Pembroke 
in the later ‘forties, were prepared for the screw. The 
Arethusa was fitted with simple expansion engines 
by Penn; the Octavia with engines by Maudslay ; 
while the Constance had compound engines by 
Elder with two high-pressure and four low-pressure 
cylinders driving a three-throw crank shaft. All 
three were single-screw ships, and all had surface 
condensers. The beautiful drawings of the engines 
of the Constance still hang in the drawing-office at 
Fairfield, but they almost deserve a place in the Glas- 
gow Art Gallery. Ready in the summer of 1865, 
on September 30th, the three ships sailed from 
Plymouth for their classic race to Madeira. The 
occasion was unique in the history of steam naviga- 
tion, and the results naturally attracted a good deal 
of attention. The race practically ended on the 
evening of October 6th, when the ships were running 
short of coal. The Constance was then about 30 
miles from Funchal, the Octavia about 160 miles 
astern, and the Arethusa 200 miles. Reports gave 
the coal consumption for the three ships as 2.51 lb., 
3.17 1b. and 3.64]b. per indicated horse-power per 
hour respectively. 

The next naval vessels to be fitted with compound 
engines were H.M.S. Pallas and the two Indian 
troopships Serapis and Crocodile, the machinery 
for which was made by Humphrys, Tennant and Co., 
who had been the first to supply compound engines 
to the P. and O. Company’s vessels. In the Constance 
the cylinders had been inverted, inclined and dis- 
posed in V form, but in the three ships mentioned 
here the cylinders were placed horizontal] and tandem, 
with the low-pressure cylinders nearest. the cranks. 
The steam pressure was still only 32 Ib. and the re- 
volutions about 80, but so rapid was the wear-down 
in the case of the troopships that after running 
30,000 miles the cylinders had to be re-bored jin. 
larger in diameter, and after a little over a year 
the engines were scrapped and simple expansion 
engines substituted. 

Further trials were then made in several corvettes, 
among which were the Briton, Spartan and Sirius. 
The latter had horizontal tandem compound engines 
designed by Charles Sells and made by Maudslay, 
working at 54]b. pressure. They were very similar 
to the engines with which such splendid results 
were achieved a few years later in the fast despatch 
vessels H.M.SS. Iris and Mercury. The engines 
of the Briton, made by Rennie to the plans of Cowper 

-always an advocate of high pressures—had a 
high-pressure and low-pressure cylinder driving 
cranks at right angles, and were fitted with 
Cowper’s receiver, in which the steam was re- 
heated, the receiver, therefore, gaining the name 
of a “hot pot.” With a boiler pressure 
of 581b., while developing 2018 indicated 
horse-power, the consumption was 1.98Ib. per 
horse-power, and at 660 indicated horse-power it 
was only 1.301b. This was declared by Sir Frederick 
Bramwell in 1872 to be, as far as he knew, “ the 
greatest economy that has ever been reached in 
any kind of steam engine for any purpose.’’ There 
was little to say in favour of the Spartan’s engines, 
which were also made by Rennie but to the plans 
of Allen. They were a source of worry from first 
to last, and in the “ Annual” of the Royal School 
of Naval Architecture and Marine Engineering, 
South Kensington, Pratten referred to them as 
bearing the palm for inefficiency among the compound 
type in the Navy. 

There were, it will be seen, many designs of engines 
at the time, and it may safely be asserted that at no- 
time in the history of marine engineering—except, 
perhaps, when Belleville boilers were introduced into 
the Navy—did sea-going engineers suffer more trying 
experiences than when compound engines were in 
their infancy. 

+ ¥ * * * 


It, took roughly fifteen years for the compound 


engine to come into general favour, and it then had |’ 


a reign of another fifteen years before being super- 
seded by the triple-expansion engine. Though trials 
in the Navy fully demonstrated its superior economy, 
and some of the shipping companies adopted _ it, 
others held back. Of thirty vessels carrying the 
Cunard flag in 1870, only two—the Parthia and 
Batavia—had compound engines. The first Atlantic 
liner with such engines was the Holland, of the 
National Steam Navigation Company, which, in 
1869, was re-engined by Jack, of Liverpool. The 
Admiralty Committee of Design of 1871, however, 
reported unanimously in favour of fitting compound 
engines in warships, and when Chief Engineer King, 
of the United States Navy, made a tour of the yards 
of Great Britain that same year, he reported that 
* the suecess of the system is so certainly established 
that no European owner will now contract for an 
ocean steamer unless it is stipulated that she shall 
be propelled by compound machinery.” King, in 
his report, also refers to the Fairfield Works, which 
he describes as the most extensive and important 
of the thirty-seven engineering works and ship- 
building yards on the Clyde. At the .time of his 


under construction, while in the yard ten large iron 
vessels were on the blocks, four were at the wharf 
being completed, and orders for others were on hand. 
A return of shipbuilding for the year 187] shows 
that from Fairfield came fourteen ships of 31,889 
tons, whil the next largest output was that of Caird, 
of Greenock, who built six vessels of 18,400 tons. 
Elder, who had been sole proprietor of the yard 
at Fairfield arid the shops at Centre-street from the 
time of Randolph's retirement in June, 1868, died 
September 17th, 1869, when in the prime of life. 
His death was undoubtedly a very great loss to 
industry, but though not destined himself to reap 
the harvest he had sown, he has fortunately been 
succeeded by a long line of able and distinguished 
engineers and shipbuilders, who have successfully 


with which his name is so intimately associated. 








A New Type of Tabulating Machine. 


On previous occasions—notably in our issue of 
January 27th, 1911, and three closely succeeding 


tion concerning the construction and working of 
certain of the products of the British Tabulating 


Strand, W.C. 2. These products are all of one species, 


be recalled, for sorting, tabulating, counting and 
otherwise manipulating numerical data in conjunc- 
tion, or otherwise, with non-numerical data expressed 
by a numerical code. 

The basis of the Hollerith tabulating system is a 
light manilla card, measuring 7Tjin. wide by 3}in. 
deep. One face of this card is printed with anything 
up to forty-five vertical rows of figures, ranging from 
0 to 9. Vertical rules divide the card into a number 
of “ fields,” the number of which and the number of 
vertical rows of figures in the fields are varied to suit 
the requirements of the data to be tabulated. A 
specimen card used for recording the sales made by a 
firm’s staff of travellers is reproduced in Fig, 1.* | 
The recording process, it will be gathered, is effected 
by punching holes through the appropriate figures in 
the various fields. 

In the sample card shown, the first and second 
fields record the month and day of the sale. The 
third to the ninth fields record certain identification 
data, such as the invoice number, the traveller's 
number, the nature of the goods sold, the unit of 
sale—i.e., singly, by the pair, dozen, gross, &c.— 
and other information. The quantity sold is indicated 
in the tenth field, the price per unit in the eleventh, 
and the net value of the sale in the twelfth. It will 
be readily seen that the fields are of two broad kinds 
—namely, selective and additive. In the card repro- 





added to the reputation of the great establishment ~ 


numbers—we have published in some detail informa- | 


Machine Company, Limited, of 2, Norfolk-street, | 


but are of several varieties. They are designed, it may | 


and values of the different classifications of goods 
sold to each of the different customers. A sort. 
ing operation on the seventh field would arrange 
the cards in the order of the customers’ numbers. A 
second sorting operation on the eighth field would 
arrange the cards still farther in accordance with the 
coded numbers representing the mature of the goods 
sold. Additive operations performed on the tenth 
and twelfth fields would then yield the desired results. 

It will thus be seen that the process of analysing 
the information recorded on the cards calls first for 
one or more sorting operations, and then for one of 
more additive operations. Both forms of operation 
are performed by mechanical-electrical means, the 
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first. being effected in a “ sorting machine ’’ and the 
second in a “‘tabulator.”’ In each of these machines, 


'in a manner which we have previously described in 


detail, the cards are fed down rapidly, and one at a 
time, between a horizontal row of insulated contact 
rol!czs and a horizontal row of small metallic brushes 
in communication with a source of electric energy. 
When a brush springs through a punch hole, it makes 
contact with the roller behind and a current flows in 
an associated circuit. 

In the case of the sorting machine, the flow of this 
current results in the setting of guides, which conduct 
the descending card into one of a series of pockets, 
the particular pocket into which the eard falls being 














































































duced there are but two additive fields, namely, the 
tenth and twelfth, representing respectively the 
quantity and value of the goods sold. The other 
fields are descriptive of the sale, and, by a process of 
selection, enable sales of a common category to be 
isolated from those outside such category, As an 
example, let the problem be to find the total value of 
the sales effected by each traveller in the course of a 
month in order, it may be supposed, to determine his 
commission. All the cards resulting from the month’s 
transactions would be collected in a bundle, and those 
relating to each traveller separately would be selected 
and isolated from the others by performing a sorting 
operation on the sixth field. The total value, of each 
traveller's sales would then be determined by per- 
forming an additive operation on the twelfth fields 
of all the cards in his bundle, Many other forms of 
analysis might be required and performed. It might, 
for instance, be desired to find the teteal quantities 





* The postieee card re represents an actual ecard 
— or & firm of engineers. The headings of two of the 
fields have, however, been slightly niodified in order to make 
the general working of the tabulating system mors readily 





visit, twenty-two pairs of. compound engines were 


understood than would otherwise be'the case. 
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FIG. 1-CARD FOR USE IN TABULATING MACHINE 


determined by the number through whicli' the card 
is punched. If the control of the guides is switched 
on to the nineteenth brush and roller—or the brush 
and roller in the nineteenth place, for all forty-five 
sets need not be provided—-then in the case of the 
card illustrated the passage of the cards through the 
sorting machine would result in the bundle being 
divided into ten sub-bundles, in each of which would 
be collected all the cards having a common digit 
in the ‘units’, place of the field headed “ cus- 
tomer number.’ The same cards would then be 
passed through the machine with the control of the 
pocket. guides switched on to the eighteenth brush 
and roller. The cards, now. in sequence from 1 to 
99, would then finally be passed through the 
machine withthe control transferred to the seven- 
teenth brush and roller. Collecting the cards, we 
should thus obtain the original bundle sorted in 
ascending order of, the customers’ numbers. In re- 
assembling the bundle, we may suppose that a blank 
stop card is inserted between each set of cards pertain- 
ing to each customer. 4 

the . case..of,(the, tabulating machine, the 
momentary current set up when @ brush springs 
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through a punch hole is employed to operate a clutch 
whereby &.counting wheel is engaged with a constant- 
speed shaft, in such a way that the counting wheel is 
caused to rotate through an angle proportional to 
the number through which the hole is punched. It is 
obvious that the momentary current cannot itself be 
employed directly for this purpose, since the period 
for which the current flows is the same, no matter in 
what position the punch hole oceurs. The momentary 
current is employed to operate a relay, which sets 
up a current in a secondary circuit. This current is 
caused to flow when the brush makes contact with the 
roller on the other side of the punch hole, but is not 


@ second or third field simultaneously. Thus, in the 
case with which we are dealing, the “ quantity” 
field might be added up simultaneously with the 
“* net sales" field, although in this instance the accu- 
mulated total would only have significance if the 
“‘unit ’’ of each sale was the same for all transactions 
under each customer’s number separately. 

It will, we think, be readily appreciated that the 
insertion of the stop cards and the time spent in 
noting the individual totals, wiping them off and re- 
starting the machine involve a certain amount of 
delay in finishing the analysis, and, in addition, pro- 
vide openings for error on the part of the human 














FIG. 3—PRINTING AND LISTING TABULATOR 


broken again when the brush breaks the contact. 
The relay remains set, and the secondary current 
continues to flow until the relay is automatically 
opened at a certain constant point, namely, when 
the card has descended so far that the zero digit line 
is just below the brush level. It will be seen that the 
secondary current is thus caused to flow for a time 
equal to the interval elapsing between the passage of 
the punch hole across the brush and the passage of 
the zero digit. The secondary current operates the 
clutch on the constant speed shaft, with the result, as 
stated, that the counting wheel is turned by an 


element. Without the stop cards the machine would 
fail to distinguish between the net sales to the different 
customers and the figure set up on the counting wheels 
at the end of the run would merely be the total net 
sales effected to all the customers in the period. It 
might be possible with duplicate sets of net sales 
counting wheels to arrange the net sales to successive 
customer numbers to be accumulated on alternate 
sets of wheels, so that while one set was accumulating 
a total, the other would be read and reset to zero. 
Such a method might save a little time, but would not 
of itself eliminate the necessity for the stop cards, 














































wheels, but they need not be read and noted, for 
during the pause they are automatically transferred 
to a series of printing bars, each bearing the digite 
| 0 to 9 in the form of type. When the total sales 
figure has been set up by the differential rise of these 
bars, small hammers are projected against the bars 
and the set-up total is printed on a slowly moving 
strip of paper. All details then reset themselves auto- 
matically to the zero position, and the machine re- 
starts on the cards of the succeeding customer's 
number. The pause lasts for less than two seconds, 
and as many as 150 cards can be dealt with per minute. 
The machine, besides printing the total of the net 
sales to each customer, also prints opposite such total 
the ecustomer’s number to which it relates. Like 
the earlier form of tabulating machine, it can deal 
with more than one additive field at atime. It could, 
for instance, record and print for the card illustrated 
the total quantities and net sales for each set of cards 
having @ common customer's number. Moreover, at 
any time it can be momentarily stopped and caused 
to print the grand total of the quantities and sales 
for all the customer numbers passed through the 
machine up to the instant of stopping. 

The new machine is capable of performing in yet 
another manner. By the movement of a switch it 
can be set to run at half speed—75 cards per minute. 
So set, it will do all that we have just mentioned, and, 
in addition, print a record of the quantity and net 
sales figures—or corresponding data—punched on 
each card separately. In this manner of working, the 
customers’ numbers, the totals and the grand 
totals are exhibited as before. As an indication of 
the degree of refinement to which the machine has 
been brought, it may be stated that in this extended 
method of working, each customer's number 
printed in conjunction only with the first entry of its 
series, and is not repeated until the line giving the 
totals for the particular customer's series is printed. 
All the entries in the latter line are followed by an 
asterisk, indicating that they are totals and not 
separate entries, thus reducing almost to zero any 
chance of a mistake being made in reading the 
document. 

With this new development of the tabulating 
machine, mechanical accountancy and statistical 
analysis have been made all but independent of the 
human element, the only point at which it remains 
being the punching of the cards in accordance with the 
data contained on the primary documents. As for 
the mechanical details of the machine, in so far as 
they are different from those of the machines we have 
deseribed in previous issues, it is impossible for us 
to deal with any of them, except the most important 
one, namely, the means whereby the brush and con- 
tact roller system is made to distinguish, without the 
insertion of stop cards, between one customer’s 
number—-or similar factor—and its successor. 

The foundation of the system of parts employed 
for this purpose is the use of two parallel rows of 
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amount proportional to the figure punched on the | might lead to a total being lost through lack of time | brushes and contact rollers instead of but one row, as 


card. 

It may be remarked in passing that in certain 
applications of the “ Hollerith” system, it is un- 
necessary to discriminate in the above manner 
between different positions of the punch holes. Thus, 
in connection with census returns, each card relates 
to but one individual. In one of the fields, the figure 

3” may be the code number for “ adult male” 
and “‘4” the code number for “adult female.” 
In determining the number of men and the number of 
women in the country or district, the position of the 
punch holes has, of course, no numerical significance, 
each “3” card or ‘‘ 4” card representing but one 
ndividual, and therefore being counted simply as 
unity on the counting wheel. The machine employed 
for this class of card—a counting machine—is simpler 
in some respects than the tabulator, but it is of interest 
by reason of the fact that it is frequently made to 
count several categories simultaneously without a 
previous sorting of the cards. For instance, it might 
be made to discriminate between cards punched 
through the first, second, third and fourth places in 
the sex field, and at one passage of the eards through 
the machine—without previous sorting—exhibit the 
number of boys, girls, men and women on four separate 
counting mechanisms. In our issue of May 20th, 
1921, we described a census machine on the Hollerith 
system, capable of dealing with thirty-six categories 
simultaneously. 

Returning to the tabulating machine proper, let 
us suppose that the bundle of cards of the type illus- 
trated—sorted to customer numbers—is passed 
through it with the thirty-ninth to forty-fifth brushes 
in operation. Each brush is associated with a count- 
ing wheel, the wheels are connected together for the 
purpose of transferring accumulated totals from a 
lower to a higher one, and several additional wheels 
are provided. beyond the ‘hundreds of pounds” 
wheel, in order that accumulated totals in excess of 
£999 19s. lld. may be accommodated. The passage 
of the cards through the machine would result in the 
setting up in turn on the counting wheels of the total 
value of the net sales to each customer. At each 
~“ stop card,’’ marking the ends of the individual 
customer numbers, the machine would automatically 
stop, the total net sales recorded would be noted, and 
then wiped off, and the machine restarted on the next 
division of the card bundle. With additional brushes 
and counting wheels in action, it is possible to tabulate 
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FIG. 4—PRINTING BAR DETAILS OF 


to record it, and would not reduce in any way the 
risk of human error. 

In a recent development these difficulties. and 
objections have been surmounted in an ingenious, 
interesting and profitable manner. The stop cards 
have been dispensed with, and the machine has been 
made to discriminate between the successive values 
of the customers’ numbers—or other discriminatory 
factor—by purely automatic means, When the last 
card of a given customer’s number has been.dealt 
with, the machine automatically pauses. The total 
net sales at this instant are visible on the counting 
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PRINTING AND LISTING TABULATOR 


in the other forms of the’ tabulator. The two rows 
are separated by a vertical distance equal to the height 
of the ecards plus the width of the gap between two 
successive cards as they pass through the machine. 
In Fig. 2 we give a diagram showing the system in 
action on a field contaming three vertical rows of 
figures. The brushes A B form part of an electric 
circuit, which is momentarily completed through the 
connected rollers CD. Such completion, it is clear, 
can only take place if the two cards are punched 
through the same figure in the units column. If 
itis completed, current flows to the magnet U, and the 
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armature associated with this magnet causes one of the 
three links in the cireuit P Q to close. By a familiar 
arrangement, the closing of the armature preserves 
the energisation of the magnet U. This magnet is 
not de-energised when the momentary current from 
the brush circuit ceases, but remains active until its 
exciting circuit is broken by mechanical means when 
the top edge of the lower card is just about to drop 
below the level of the brush B. 

The two cards in the diagram are represented as 
being punched to indicate the pumber 426, The next 
punch hole to reach the brush level is therefore that 
in the hundreds column. The two brushes and the 
two contact rollers working on the hundreds column 
momentarily complete a circuit as before, with the 
result that the relay H is energised and a second link 
in the circuit P Q is made. The third pair of brushes 
and rollers working on the tens column soon after 
cause the relay T to operate, thus finally completing 
the circuit P Q. All three links are broken simul- 
taneously by mechanical means when the lower card 
is just about to fall away from the lower row of 
brushes. In actual practice, there may be as many 
as eight links in the circuit PQ. The number opera- 
tive is, however, made the same as the number of 
rows in the field being examined) by short circuiting 
the excess links. 

One revolution of the driving shaft of the machine 
results in the additive data on the first or lower card 
being transferred to the counting wheels. If the 
second card is punched in the discriminative field 
through the same figures as the first, the cireuit P Q 
will be completed in the manner indicated, and the 
current flowing in this circuit will permit the driving 
shaft to make another revolution, and the additive 
data of the second card will be accumulated on the 
counting wheels. .If, however, the second card is 
punched 427 instead of 426, the relay U will not 
close, no current will flow in the eircuit P Q, and the 
machine will stop the feeding of the cards. The 
printing of the total, the resetting and the restarting 
of the machine then take place automatically, and | 
the machine proceeds and continues to pass all cards | 
punched 427 until it is interrupted once more by the | 
appearance of the first card punched 428. 

Into the other electrical and mechanical details of | 
the machine, space does net permit. us to go. We | 
have, however, described the mechanism sufficiently | 
to permit a very important additional advantage of | 
the listing and printing tabulating machine to be | 
readily appreciated. With the all-but-complete | 
elimination of the human element, we naturally must | 
ask how far the machine system itself is capable of | 
making mistakes. The most important item in this 
respect is the possibility that through the failure of a | 
relay to operate correctly, or other cause, the sorting | 
machine will allow a card to pass into a wrong pocket | 
—passing, for example, a card punched 436 into the 
bundle of 426 cards. If the bundle were examined 
it would at once be obvious that a wrong card had 
found a place in it, for the hole through the 2’s would 
be seen to be stopped up. Failing such detection, 
however, the ordinary tabulating machine would not 
call attention to the error, but would record the total | 
for the bundle as if all the cards were punched 426. 
With the automatically-controlled printing tabulator 
the error would be obvious from an inspection of the 
printed sheet, for, by means of the system described 
above, the machine would print the total for the first 
section of 426 cards, then record as a separate item 
the value of the single 436 card, and thereafter the, 
total of the remaining 426 ¢ards. Thus not only 
would three lines be —— where there should be 
only one, but as each i a Be ied by 
its identification number (426 or 436 im our 
the arithmetical transference necessary to 
the error would be at once obvious: 

In Fig. 3 we give a general view of the printing and 
listing tabulator, and in Fig. 4 a view of the printing 
bar details, with the bars raised ready for the fall of 


the hammers. 
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Tidal Power Barrages in Sand 
Bottom Estuaries. ~— 


By HENRY DAVEY. 


THE possible construction of a ee od barrage 
is governed by local conditions an@& the type of | 
turbine to be used. Having selected three or four 
estuaries of the south and north coasts of on 
and Cornwall with which I am familiar, I have 
matured a suitable construction to. meet the local | 
conditions, with the object of ascertaining the actual 
cost. In each case there is @ considerable depth 
of sand at the site of the proposed barrage. 

My proposed construction is shown on the accom- 
panying drawing. It consists of concrete piles and un- 
cemented rubble work. The piles are driven to a 
sufficient depth in the sand and are reinforcéd by un- 
cemented rubble work. To this extent the construction 
is not novel. At the port of Philadelphia the very 


4 


extensive landing stages and warehouses are so 
constructed on a@ mud and sand foundation. It 
is, Of course, in this case necessary that the rubble 
bank shall be water-tight. That is secured by 
sheet piling extending the whole length of the barrage. | 








The piles would first be driven and a temporary 
tramway placed on the top, from which the rubble 
would be tipped. The actual cost of such work 
at present prices would be :—For piling, 18s. per 
cubic foot; and for the rubble bank 5s. to 10s. per 
cubic yard, depending on the facilities for getting 
the rubble. 
the pile work and 10s. for the rubble, the Saleombe 


Metallurgical Research.* 
By Prorssson THOMAS TURNER, M.Sc., A.R.S.M, 
THE first annual meeting of the Institute of Metals 


Taking a covering price of 20s, for | was held at the Institution of Mechanical Engineers 


early in 1909, and thirty volumes of the Journal 


barrage shown on the drawing, apart from the | have since been issued, covering the work of fifteen 


superstructure, would cost £53,000. Adding £37,000 


years, During that period much useful work has 


for the superstructure, consisting of power house,| been done, valuable discussions have been held, 


girder work and tide flaps it would cost £90,000, 


and lasting friendships made. Membership has 


to which must be added, say, £10,000 for entrance | increased more than sixfold, and now stands at 


gates for small craft, making a total of £100,000. 
Municipal authorities borrow money from the 
Government for power stations, and the current. is 


| 1500. It rests with us to make the sixteenth year 
even more successful than any of its predecessors. 
The Institute was founded at an opportune time. 


generally supplied at a price enabling the interest | The Institute of Metals was needed to bring together 


| 


and redemption to be paid. | those who are connected with the production, use, 


To take an 
a capital of £499,000, 
securing a gross revenue of £126,500. The working 
expenses absorbed £88,000, leaving & net revenue 
of £38,000, about 8 per cent. on the ital. 

The whole financial advantage tidal power 
lies in the saving in ing costs. 


The Salcombe estuary might supply the 8,800,000 | j 


units to Plymouth—with forte te spare— 
securing a gross revenue of £126,000, whilst the 
working expenses need net exceed £36,000—leaving 
a net revenue of £90,000, whieh eapitalised at 6 per 
cent. equals £1,500,000. : 

The Salcombe scheme would cost for the barrage 
£100,000, and it is quite evident that the remainder 
of the work would be under £400,000. The net 
profit would then be over 18 per cent. on a capital 
of £500,000, whereas Plymouth, with @ steam station, 


. Plymouth—in 1922—with and the scientific study of mon-ferrous. metals ; and 


to on egy restilts of research and prac 

ice. ow, looking forward, we wonde 

‘hat will be thélPutuce. of the Institute, and of th. 
non-ferrous industry. 

devoted to scient itic 


research, both organised independent. Man, 
have been issued, among which t!. 

t of Scientific and Industria! 
Research, the..1923. presidential address by Lr. 
Armstrong to the Society of Chemical Industry, 


and the contributions by Messrs. Flemming and 
Pearce call for mention. Research Associa. 
tions have been not only in connection with 


the non-ferrous metals, but in such diverse industrivs 


the Institute of Physics in 1923 Sir J. J. Thomson 





only earns 8 per cent. on a capital of £499,000. 


gave examples of the scale on which industria! 
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Quantities for Salcombe 
Sheet Piling cf 32,000 @ 20/-£ 32,000 


House Piling cF 6,000 @ 20/-£ 6,000 


Rubble 


c.yds.30,000 @ /0/- £ 15,000 


Swan Sc 


Total = £ 53,000 


SUGGESTED CONSTRUCTION FOR TIDAL POWER BARRAGE AT SALCOMBE 


Salcombe might be made to pply the South Hams 
from Se @ to Exeter and where the 
small stations. The price per unit at Exeter 
is 4.12d. The revenue at that price be 
net £94,000 equal to 19 per cent. 


on the ¢apital. 4 


Secondary turbines .. nah. « bined wei 
Alternators he hor mer -- 9 
Total PP os) ROURy lo, Senge 

Excluding transmission losses. 


Further discussion on the other estuaries available 
is beyond my immediate object. It is sufficient 


research is conducted in the United States of America. 
He instanced the Western Electric Company, a branch 
of the Western Telegraph Company, which has an 
enormous building devoted to research and develop- 
ment. The annual expenditure on this building 
is over a million pounds, and the staff includes 
about 3000 persons. Much of the work conducte:| 
is of a character which is extremely interesting 
| frorma purely scientific point of view. At the General 
Electric Company's Laboratory at Schenectady the 
annual expenditure is £250,000, and a very large 


_ | staff is employed. In many cases much of the work 


in hand is as purely scientific in type as that which 
|is eonduetéd at the Cavendish Laboratory at Cam 
‘bridge. These research laboratories are attache: 
| to a single firm, amd the results obtained are, in the 
| first place, for the firm providing the laboratory. 
| This simple method of control has its advantage-. 
| but is beyond the power of companies with only 
| moderate capital ; hence we have to depend generally 
upon research which is supported by the industry 
as a whole and not by individual firms. Sir J. J. 
Thomson referred specially to the enthusiasm of the 
staff, and their knowledge of the latest develop- 
mentsin their subject. They appear to be thorough! 
interested in testing theoretical views, and the 
general tone was similar to that of an English Univer- 


to make a reply to the man who, having not studied | S#y- Seite ; 
or not understood the subject and who takes takes | For aecurste scientific observation under modern 


up the attitude, “It has not been done, therefore 
it cannot be done.” 
Parsons’ proposal to make a steam turbine with | 
several important engineers of that day. 
all said the proposal was absurd. 


| conditions’ expensive apparatus is necessary, and 


I remember having discussed '| tials miust be made on a scalé which correspond: 


| with actual practice; but it must not be supposed 


, and they that the day of the individual researcher is entirel; 


It is ‘astonishing how much can be done 


During my sixty-five years of engineering experience | with very little, when necessary. A story is told. 


I have seen many “impossible” proposals become 
possible. De te fabuld. 








| _* From the idential address to the Institute of Metal: 
Match 12th, 124. 
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I believe, of Faraday, who was one of a party of 
physicists inspecting lighthouses round the coast. 
[he others brought much apparatus, and wondered 
what the great experimenter would employ. At 
the last moment, to their surprise, he produced a 
shawl pin with a polished metal head, By com- 
paring the lights in that convex mirror, and making 
simple calculations, he ascertained all that was 
necessary for the purposo in view. I still remember 
with pleasure the shed which I converted into a 
laboratory in my youth, and the bargains made 
with my pocket money in the way of chemicals 
and apparatus. My first sclerometer was made 
with a block of wood, a lath, a screw, the laboratory 
weights, and a borrowed writing diamond. For 
less than 6d. quantitative values of the hardness of 
different qualities of cast iron were obtained such 
as had not before been recorded, and which stand 
true to-day. Many forms of accurate apparatus 
are now available for the purpose. 

One of my interesting recollections has reference 
to the beginning of the Metallurgical Department 
at Mason College. My old chief, Sir William Tilden, 
to whom I shall always be grateful, recommended 
my appointment as lecturer in metallurgy ; but the 
funds of the college were at a very low ebb, and the 
total money. grant I received with which to com- 
mence @ department was £20. Nearly half of this 
was spent in preparing diagrams for lecture purposes 
and with the rest I bought a gas muffle and the 
castings and firebricks with which two wind furnaces 
were built. Fortunately, suitable rooms were avail- 
able ; benches were obtained on “ permanent loan ” 
from other departments ; the chemistry department 
assisted with apparatus; and the college plumber 
and gas-fitter was a tower of strength. In this modest 
way a department was commenced in which men 
were trained whose names are now well known in 
many lands, and the foundation was laid of the 
present large and well-equipped department in the 
University. of Birmingham. This department now 
has a separate endowment of £20,000, and has received 
many other useful and valuable gifts. 

Expensive apparatus and materials do not produce 
results, though they are very useful in their proper 
place. Research originates in the brain of the 
investigator. I do not believe the time has yet 
come when research, having far-reaching and valu- 
able results in a new and fruitful field, is impossible 
to a young man of vision, perseverance, and self- 
denial who has only a garret and a five-pound note. 
The first gleam of light may sometimes be seen 
through a very small window. 

Scientific research classified in various ways, 
according to the aspect of the observer. We are 
in the habit of regarding it as being either funda- 
mental or applied. By the first we understand pure 
science, or physics in its widest sense, comprising 
chemistry, mechanics, mathematics, and other bran- 
ches of knowledge. The second section relates to 
the application of science. I prefer to regard re- 
search as being of two kinds, which are closely 
interdependent. The first has to do with the careful 
observation and accumulation of facts, while the 
second is deduction and experiment arising from 
such knowledge. An astronomer, for example, 
carefully observes the position and movements of 
a star, and then proceeds to calculate what its position 
and movements will be at some definite date, and 
is able to test the accuracy of his conclusions. The 
organic chemist studies the properties of a series 
of compounds, and predicts the formation and 
properties of a new member of the series ; he is able 
to test the accuracy of his inference by producing 
the substance and examining its properties. Whether 
or not these inferences are applied to some practical 
purpose, does not affect their scientific value. 

New generalisations and scientific theories appeal 
to our imagination. These would be impossible 
apart from previous painstaking observation. The 
observations themselves would be a mere jumble 
of meaningless facts apart from the generalisation 
of some clear intellect. But the basis of all scientific 
progress is accurate measurement, whether it be 
of size, time, temperature, pressure, or whatever 
else may be necessary. We are apt to think, for 
example, of Faraday as a man of genius, who saw 
in @ flash what others have missed; but anyone 
who reads his ‘‘ Chemical Manipulation,” published 
in 1830, will realise how much work Faraday must 
have done with his own hands, and how great was 
his manipulative skill. Many chemists of to-day 
could gain useful hints by referring again to that 
old volume. The young research worker might 
well take as his motto, ‘‘ Blessed be drudgery.” 

The marvellous extension of our knowledge which 
has resulted in recent years from the use of the micro- 
scope, the pyrometer, and from radiography has 
completely changed our views in relation to the 
structure and constitution of metals and alloys, 
and we have entered upon new fields of investigation 
which appear to be almost boundless. It is perha 
well to bear in mind that even in branches of study 
in which man has worked longest there may still be 
inuch to discover. 

Many subjects of ancient interest, which are yet 
suitable for present research, might readily be 
suggested, such as the oxidation of metals, brittle- 
ness, and last, but by no means least, corrosion. 
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with the aid of Dr. Bengough, devoted much atten- 
tion. 

Research is fascinating work, whether it be con- 
ducted in the direction of pure science or of improved 
methods ; but I have little sympathy with the cry 
“science for science sake,”” which means, in effect, 
science for the pleasure of the individual worker. 
Such a worker usually expects leisure and comfort 
to be provided while he conducts his investigation. 
The hope of being able to contribute to the stock 
of human knowledge for the general good, should 
be a stimulus to every investigator. Before dis- 
coveries can benefit the world at large they must 
either be published or put into practical use, accord 
ing to the nature of the work in hand. 

One of the most important functions of the Insti- 
tute of Metals is the publication of the Journal, 
which contains the latest discoveries in science 
and improvements in practice. On this Journal 
the Institute spends half its income, while the manage- 
ment expenses of the Institute are unusually low when 
compared with those of other similar institutions. 
It will be seen, therefore, that as members of the 
Institute we receive an unusually good return for 
our subscriptions. There are two chief ways by 
which the value of a scientific journal may be judged : 
by its outside sales, and by the readiness with which 
authors communicate their results for publication 
in its pages. Judged by either of these standards, 
our Journal occupies an exceedingly good position. 
Last year the sales to non-members realised more 
than £1000, while the number of papers offered for 
publication has been considerably in excess of what 
can be accepted. 

The cost of publication is one of the most impor- 
tant questions which concerns the Institute at 
present. It is probable that, owing to an accumu- 
lation after the war, more research has been done 
recently than can normally be expected; but, on 
the other hand, the extension of metallurgical train- 
ing, and the work of research associations, will 
provide a larger amount of matter for publication 
as the years go by. One method of meeting the 
difficulty is by a more rigid censorship of papers, 
and by the adoption of a less diffuse style in writing, 
It is true that some papers have suffered by being 
too short, and important details have been omitted. 
The tendency is, however, rather in the opposite 
direction; and one is reminded of the story of the 
man who at the end of a voluminous letter apologised 
for its length, saying, that he had not time to write 
a short one. When a speaker exceeds his allotted 
time, it is evident that he has not given sufficient 
thought to the arrangement of his subject; and 
some voluminous papers may be regarded as a first 
draft from which, by further thought, a much more 
condensed and useful paper could be prepared. 
The ability to express important facts in simple 
language is an indication of experience, and of that 
clearness of thought which enables the writer to 
seize on all that is essential, and to strip off what 
is unnecessary. In many cases the permanent value 
of a communication varies inversely as the square 
of its length. 


When all allowance has been made for the saving 
in space which can be effected by more careful 
selection and condensation, there still remains so 
much matter suitable for publication that the re- 
sources of scientific societies are being very heavily 
taxed. This condition is not peculiar to our own 
Institute, but affects many other societies, and special 
steps are being taken to overcome the difficulty by 
increasing annual subscriptions, or by soliciting 
contributions. For the more purely scientific work, 
provided it is on lines which are of importance to 
the members of the Institute, due provision must 
be made out of the Institute funds; but where a 
special piece of work is financed or supported by 
an outside body, provision should be made by them, 
when allocating the expenditure on the research, to 
include an amount for the cost of publication. This 
was done in connection with our own Corrosion 
Research Committee, and a certain proportion of the 
cost of publication was provided out of the funds 
at the disposal of the committee as distinct from the 
funds of the Institute as a whole. In a similar way 
the Iron and Steel Institute provides the cost of 
publication of reports on research work done by 
Carnegie Research scholars. 

In connection with the work of the research Associa- 
tions much information is received by a research 
committee, or by the information bureau, which 
does not reach the members of the Association owing 
to the cost of publication. Such material is of two 
kinds: one which may be classed as more purely 
scientific in character, and the other which has more 
definite relation to improved methods of practice. 
Speaking broadly, the first should be published 
as soon and as widely as possible, and preferably in 
the recognised scientific journals connected with 
the industry. If such reports were privately circu- 
lated to the men who are at present in responsible 
positions in the contributing firms, and who in the 
order of nature must soon retire, the information 
would probably be filed away for reference and 
forgotten in a few years. If an industry is to be 
progressive, the young men who are entering it must 
have the best scientific knowledge. From such 
men lengthened service can be expected and the full 
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Association which does not provide funds to assist 
in the proper dissemination of its scientific results, 
is short of that headstone which shouldbe the ¢om 
pletion of its building. 

~On the other hand, there may be much research 
work conducted by an Association which, while 
valuable if available to its members, is not suitable 
for permanent record in a standard scientific or 
technical journal. It is difficult to suggest the proper 
method of dealing with such material; if it is not 
printed and circulated it may be wasted; yet to 
print and circulate it would involve considerable 
expenditure of time and money. We are here met 
with a difficulty which I fear each research Associa- 
| tion will have to consider for itself, and in connection 
with which it must endeavour tc work out its own 
salvation. 

The Institute of Metals, as are latively young body. 
suffers from the disadvantage that it has no invest 
ments corresponding with those of larger and olde: 
societies dealing with other branches of work. Hence 
it is necessary that provision should be made to meet 
any exceptional expenditure, such, for example, 
as the publication of a special index volume. It 
would be well to provide for such special expenditure 
by putting aside each year a sum corresponding with 
the proportional cost, so that when the new work has 
to be undertaken it can be done without utidue strain 
in any particular year. We have to face not merely 
the inereasing cost of publication, but with the 
larger membership and a growing library, additional 
office and library accommodation will soon be needed, 
and our expenditure must increase. An endowment 
would be of the greatest possible value, and if there 
are any members or friends who are seeking an 
investment which will provide permanent and 
welcome aid to science and to the non-ferrous metals 
industry, I trust that they will remember the claims 
and necessities of the Institute of Metals. 








Obituary. 


LEONARD PESKETYT. 

THe unexpected death of Mr. Leonard Peskett, 
the naval architect of the Cunard Line, which oecurred 
after a short illness at his home, Craigmin, Blundell- 
sands, on Friday evening last, the 7th imst., will be 
keenly felt in mercantile marine circles. Mr. Peskett 
was born in Kent in 1860, and after leaving school 
decided to devote his attention to the study of naval 
architecture and ship designing. His chief work is 
embodied in the progressive series of ocean liners and 
mercantile ships of the Cunard Company, which are 
known throughout the world and represent all that 
best in British liner construction. When Mr. 
Peskett joined the Cunard Steamship Company, 
Limited, in 1884, he served for a time as draughtsman 
to the late Captain Watson, who was then the general 
superintendent. About that date the 19}-knot liners 
Umbria and Etruria, the last of the company’s single 
screw vessels, of 8127 gross tons, were im course of 
completion, and Mr. Peskett was engaged in work 
connected with them. At a later period he was 
appoiuted ship designer and became the company’s 
naval architect some fifteen years ago. Following the 
ships already mentioned came the 22-knot sister ships 
of 12,884 gross tons, the Campania and Lucania, of 
1893, with increased speed and more luxurious 
passenger accommodation. It was about that time 
that the Cunard Company turned its attention to 
intermediate ships for passenger and cargo service, 
and vessels of this class with which Mr. Peskett was 
closely associated were the Caronia and the Carmania. 

Outstanding among Cunard ships of recent years 
are the quadruple-screw turbine-driven fast Atlantic 
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liners Lusitania and Mauretania, which in 1907 
outclassed all other competitors on the Atlantic 
run. The Mauretania still holds the speed 


record for this service. The great advance in design 
which was made in these ships owed much to Mr. 
Peskett’s influence, and there is little doubt that his 
wide and varied experience with steamship design 
for the Atlantic routes was unsurpassed. This know- 
ledge was put to the best use during the difficult war 
years, and when the post-war building programme 
came along it was not surprising to find several notable 
advances in the direction of structural improvements 
and arrangement of passenger accommodation. 
Among ships of the later period may be included the 
Franconia, Alaunia, and Ansonia. 

Apart from his work for the Cunard Line, Mr. 
Peskett enjoyed a wide reputation as an authority 
on liner design, and his services were frequently 
drawn upon by eminent shipbuilders and Govern- 
ment Departments. A valued member of the Institu- 
tion of Naval Architects, we may refer to his many 
contributions to the “ Pr ings,” notably his 
papers “On Shipbuilding Contracts’’ (1913) and 
“*On the Design of Steamers from the Owners’ Point 
of View” (1914). He was elected to serve on the 
Council of the Institution in 1923. In the death of 
Mr. Peskett not only has the Cunard Steamship 
Company sustained a severe loss, but that loss will 
be severely felt among naval architects, shipowners 
and shipbuilders, for he had a personal charm of 
character which endeared him to a wide circle of 
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Corrosion of Condenser Tubes. 


On October 23rd last Dr. Bengough presented 
before the North-East Coast Institution, a paper 
entitled “The Causes of Rapid Corrosion of Con- 
denser Tubes.’” The essence of it appeared in an 
article which Dr. Bengough wrote specially for THE 
ENGINEER, and which was published on July 6th, 
1923. The complete discussion, verbal and written, 
of the paper has now been published by the North- 
East Coast Institution, and we give herewith some 
extracts from it, as it forms one of the most useful 
discussions on corrosion of condenser tubes from 
the practical standpoint which has yet appeared. 
Speaker after speaker gave details from actual 
experience, and our only regret is that we have had 
to curtail the discussion very severely, and to omit 
Dr. Bengough’s reply. We present enough of it, 
however, to convince all who follow this matter 
that the complete reprint of the paper and the dis- 
cussion should be in their hands. 


Sur Gerard Muntz, in opening the discussion, referred to the 
position in which corrosive investigation stands. We are, he 
said, not by any means at the end of our researches yet, although 
we are far ahead of anything that has been done in the past, and 
in the past few months we have come much nearer to a solution 
than we have ever been before. We have had a great deal to do. 
Dr. Bengough has been dealing with, chiefty, the scientific side 
of the subject, and not so much with the practical side of the 
business. Sir Gerard then made a strong a for funds to aid 
the Corrosion Research Committee of the titute of Metals 
to continue the research. 

Engineer -C¢ der R. B , R.N., of the Engineer-in- 
Chief's Department, Admiralty, said :—It is thought that the 
suthors have produced strong evidence in support of their 
explanation of the mechanism by which this particular class of 
defect is at least accelerated, if not initiated, and developed. 
In comparing, however, the laboratory results and conclusions 
with our own experience, while there 1s a considerable 
of agreement, we meet certain inconsistencies. For example, 
vessels working in tropical waters are, generally speaking, more 
liable to this class of defect than vessels in temperate waters, 
and trouble has frequently been traced te a temporary stay in 
exceptionally hot waters. The laboratory results show, how- 
ever, that the intensity of this action becomes sensibly less at 
higher temperatures than at low temperatures in the case of 
brass ; thus, the increase of temperature from 20 deg. to 40 deg. 
Cent. di the intensity of the action by one-half, other 
things—velocity of flow and t of entangled air—being 
the same. This inconsistency would point to the fact that other 
variables not taken into account im the experiments may have 
some bearing on the developments of this i class of 
corrosion. Of these, two may be mentioned now, namely (1) 
the nature, the content and the physical condition of any gas 
entrained or dissolved in the water, and (2) the change in the 
physical condition of the macerial of the tube due to local tem- 
perature variations. The fact that our experience is contrary 
to the experimental observations in respect to the more severe 
effect at higher temperature points, therefore, to gases newly 
released from solution being the underlying cause of corrosion 
rather than en air; the possibly greater quantity of 
gases present under tropical conditions may outweigh the retard- 
ing effect due to the protecting scale formation at higher tem- 
peratures. It is to be observed in this connection that, under 
the conditions existing in the naval service, the whole circulating 
system is under p , and no ing of air is possible, other 
than that entering the ship with the sea water. It is possible 
that the second variable, the local temperature variation, may 
conceivably accelerate the corrosive action when once begun, 
since the removal of metal locally would tend to accentuate such 
temperature diff . Further, the i in the metal 
due to corrosion may lead to the trapping of gas there. On the 
foregoing grounds, it is thought, therefore, that in considering 
the question of the remedies suggested, at least in their applica- 
Lion to marine practice, the possible effect of these other variables, 
which were not embraced in a strictly comparable way in the 
laboratory experiments, should be kept well in view. 

Mr. J. Austin, of the Cunard ip Company, Limited; 
said :—I can agree with the authors that the corrosion of con- 
denser tubes has become much more serious since the adoption 
of turbine machinery, high vacuum and high water speeds. 
The — corrosion as described is exactly similar to that we 
have experiencing to a greater or less degree in all of our 
turbine ships, the corroded of the tube being entirely free 
from any protective scale, The corrosion is not common to any 
particular part of the tubes. In some cases the whole of the 
mterior is corroded from one end to the other. The length of 
life of a tube, we find, varies from four months to nine years, 
the longer life nang associated with our direct turbine-driven 
ships. Unless an alloy can be found that will resist the condi- 
tions found in the high-vacuum, low-temperature, high-water flow 
condenser, it appears as if the condenser i in future con- 
densers will have to i the ling surface and decrease 
the water flow. It is probable that in order to decrease weight 
for naval purposes, designers have gone a bit too far, and mer- 
eantile practice has suffered accordingly. They have been too 
keen upon the utilisation of high-velocity water flow in order to 

cond 8 efficiency. The troubles coi uential to 
a leaky condenser are, however, so great that no striving after’ 
efficiency should encourage the designer to put on the market a 
condenser that is not reliable. The results obtained by the pro- 
tective scale are so remarkable that it appears as if the research 
work should be carried on in two principal directions :—(1) 
How to create a protective scale or coating on the interior of the 
tube ; (2) how to evolve an alloy that will stand up to its work 
without scale. For some time we have been experimenting for 
the purpose of discovering @ method of forming a protective 
coating on the inside of a tube, and we hope to have delivered 
shortly a compressed air liquid sprayer which we intend to use 
for creating an artificial ting on d tubes in place on 
board the ship. This is entirely experimental, and it will be a 
considerable time before we can judge whether it is ful 





























scale which forms rapidly during part of October and November, 
and less so up to March. Iam rather surprised to find that there 
has been so much trouble reported in regard to general corrosion 
at the inlet ends of tubes. We examined this trouble before 1914, 
and it was found on inspection tha¢ it only extended in our case 
for about 1}in. up the tube, in spite of the water velocity of about 
6ft. to 7ft. per second. In a station higher up the river, with the 
circulating water at the same velocity, the trouble at the inlet 
ends was not nearly so great. -The dissolved gases there are less, 
and at Carville there is, in addition, more silica in the water, 
which no doubt helps to doctsey Ae protecting scale. I am ver: 
much surprised to find that Dr. Bengough is paying so alee | 
attention to free air. I do not think we get much free air in con 
densers unless there is a fracture somewhere to let air in. Ina 
particular condenser we had, we experienced a severe pitting 
epidemic, when it was reported that the river was foaming for 
a considerable space near the circulating water discharge, and 
obviously due to a serious air leak, which was found and repaired. 
The pitting epidemic, however, recurred at the same time the 
following year, and we rather lost faith in the idea of free air 

tuing into the cond and ing serious pitting trouble, 

ith our conditions on Tyneside, the troubles seem to be mainly 
due to the relationship of the dissolved gases in the water. The 
method of putting iron ore in is extremely simple, and can be 
looked after by the usual rene herons attendant. The ore should 
be very finely ected and put in at the circulating water 
suction. There seems no doubt from our experience that the 
iron ore treatment has proved very effective. Porhaps Dr. 

Bengough will be able to explain why. Early in our experience 
a considerable amount of pitting occurred, mainly at the top of 
the tubes, in a copper-tu condenser, where the circulating 
water wus very slow—about Ift. a second. We ascribed this 
to thermo-electric effects. Various experiments were made with 
steam impinging on tubes, and very distinct currents were 
measured, flowing from the top of the tubes into the circulati 
water. Other tests indicated that, where there is a certain 
current flowing, there is a tendency to get a pitting of the tube 
rather than general corrosion, and that, if the current density is 
altered, the tube may be corroded more evenly, or in much larger 
patches, as against a pitting tendency. This is a particular case 
of condenser corrosion, and when the circulating water was 
increased to the normal 5ft. to 6ft. per second, the pitting trouble 
was reduced to about one-tenth, and the failures then were 
mainly at the bottom of the tube, critical velocity of the water 
apparently having an effect in this case. The trouble at the 
inlet ends of condenser tubes was overcome to a large extent by 
using a special design of ferrule, which, I think, two gentlemen 
have already referred to, as being advisable. I believe that this 
ferrule was commonly known, because we have been using it 
now for about eight years. The ordinary ferrule is an atrocious 
article, from the hydraulic point of view. It seems designed for 
the express of causing trouble. It is usually very short, 
with a slot at the end, allowing water to impinge on the sides of 
the tubes, which materially increases the corrosion. In some 
cases the ferrules very soon corrode right through, owing to the 
severe action that takes place. The hexagonal type of ferrule 
is even worse in its disastrous results, The oitlet ends of tubes 
on Tyneside do not show any serious corrosion. The ferrule 
should have a proper stream-line flow design and be of suitable 
length. There should be no slot at the end of the ferrule for 
screwing home. A slightly conical tool is quite sufficient for 
tightening up any ferrule. 

Mr. Stanley 8. Cook, metaber of Council, said :—The impres 
sion left by the paper is that the real cause of the corrosion of 
condenser tubes is still undetermined, and that the uivestigators 
have addressed themselves to means of mitigating its effect 
rather than to preventing its occurrence. I¢ is very striking 
that the corrosion should be found taking place only in certain 
critical zones in the condenser, and this surely should afford 
a clue to the line of advance to be followed in determining, and, 
if possible, eliminating, the real cause. The water flowing 
through the tubes in these critical zones must in some way or 
other be behaving differently froin the water flowing through 
the other tubes. The authors attach a great deal of importance 
to the effects of entangled air, but I venture to question whether 
this is responsible for the beginning» of corrosion. One is inclined 
to inquire with regard to the condenser tubes whether by any 
possibility there can be surface velocities in the water in the 
tubes considerably in excess of the usual designed figure for the 
speed of water through the tubes, or even above the maximum 
speed which would correspond to the head on the circulating 
system. 

: Mr. I. V, Robinson, of the British Electrical and Allied Manu- 
facturers’ Association, said:—The authors make considerable 
reference to the question of entangled air, meaning presumably 
air that has leaked into the circulating water system. Per- 
sonally, I do not think that entangled air is an important factor. 
The only parts where air could be drawn in would be those parts 
of the system under vacuum, and these parts can only be on the 
suction side of the circulating pump in a non-drownea system 
or in the return branch of a sypbonic system. If there were 
considerable air leakage on the suction side of the circulating 

, the circulating pump would eventually lose its water. 

Rn a system where a circulating pump is drowned, the circulating 
water is nowhere at a pressure below that of the atmosphere. 
Therefore I do not think that any air can be drawn from the 
atmosphere. It is, however, certain that air, normally in solution 
in the water, will be liberated due to two reasons :—({1) The 
increase oi temperature of the water in its passage through the 
condenser, and (2) the drop in pressure of the water in its passage 
through the condenser. th these reasons will cause free air 
to be in the water, but it will be naturally expected that the 
free air will be greater in amount towards the end of its p 2 





1920 we came across the first, after which we occasionally had 
examples brought to our notice. The number of these cases 
ually increased until at present almost every tube failure 
is attributed to air-water attack. The authors speak of two 
possible lines of work :—{1) The search for a new alloy or method 
of treating an alloy ; (2) the recording of the exact ition of 
tube failures. I think there is a third line of work of far greater 
importance, namely, the avoidance or removal of possibly the 
chief cause of present-day corrosion, é.e., entrapped air and gases 
brought out of solution. Reference is made to the suggestion 
sometimes raised, that the metal of the tubes is “‘ badly mixed.’ 
I have nothing to add to the authors’ remarks, except that 
during over sixteen y>ars’ investigation of corrosion problems 
at our works, | have never been able to discover a badly mixed 
tube. I might further point out that each tube casting of abour 
3ft. in length is drawn out to about 75ft. of finished tubiny. 
Tube makers will be the first to agree that tubes containing gross 
defects, in the shape of flaws and laminations, should be ax 
any rate looked apon with suspicion and rigidly rejected. Par- 
ticulars of the authors’ experiments on “ scale erosion *’ are of 
the greatest possible interest ; but this is one of the sections 
chat I regard as rather disappointing. The test, as explained 
in the paper, bears very little relation to the actual conditions 
of a condenser tube in service. If, in addition, the tubes had 
been tested by oo, through them a stream of water carryiny 
entangled air, I venture to think that the results would have 
ied more weight. Our own experience in Leeds is that tho 
action in practice is much more tierce. We have tried to“ corrod. 
erode” a tube (18 8.W.G., 70; 30 alloy) in salt water bh) 
continually removing the film of scale mechanically, so tha: 
the rubbed metal remained bright throughout the experi. 
ment. A piece of the same tube was also run alongside in air 
to observe the purely erosive effect. After 1200 hours (50 day.) 
@ groove developed one-eighth of the tube thickness in thx 
tube in sea water, but in the tube in air we could not measun 
any diminution im thickness. This experiment was carried ou 
at a temperature of approximately 45 deg. Cent. In considerin, 
the covering of condenser tubes with a tective coating, wo 
should bear in mind the cleaning out of the tubes in secvico. 
This is done fairly frequently by mechanical means in land 
stations, and y by chernical action on board ship. 
Stainless iron tubes have es made by my company, and under 
test do not to hav» a much Ke life tnan brass. The 
cost of manufacture is very high. I would like to urge ths makers 
of condensers to work in as close conjunction as possible wit! 
the makers of the tubes. Makers of condenser tubes in this 
country are second to none in knowledge of their art, and they 
will be found only too willing to co-operate with the engineers. 
In this connection, shall I be forgiven if I mention water ends ! 
I have noticed that in condensers with shallow water ends the 
air-water attack is usually spread over a wider area than in 
condensers with deep water ends. For instance, in condensers 
with deep water ends the attack is usually restricted to the two 
or three top rows of condenser tubes in the first pass, whereas 
it may be found anywhere over the tube plate in a condenser 
with shallow water ends. It would seem that with a deep water 
end the air has time to rise to the top of ths pass. Perhaps the 
i can devise a water end or a settling place in the pipe 
line itself where the air can be drawa off. The same remarks 
apply with almost equal force to users of condensers, When 
corrosion troubles arise, the tube maker is prepared to make « 
full and complete investigation, beginning with the unopened 
condenser on board ship or in the power station, as the cas 
may be. This should be taken advantage of more eften thau 
is the case at present. 1 would also urge that all those in charye 
of condenser plants, whether marine or land, should vake the 
greatest’ care in recording by means of charts of individual 
condensers all particulars relating to the failure and replacemen 
of the tubes. 

Mr. A. E, Seaton wrote >—It seems to me that the difference 
in practice between what obtained in the ‘eighties and now, ix 
not merely the employment of turbines with high vacua, but 
in other things which may possibly have some bearing on the 
causes of these modern serious defects. Time was wnen con- 
denser tubes were very often secured to the plates by ferrules 
made of lime tree or willow wood. It would be interesting to 
know if any serious corrosion occurred in condensers so fitted 
lremember none. It was also a common practice for the tubes 
to be vertical and not horizontal. The circulating water was 
generally drawn from che condenser by reciprocating pumps, 50 
that there would be no disturbance of the water from pump 
action in the condenser itself, whereas with the centrifugal 
pump, the water is delivered from it to the condenser after tho 
somewhat churning action of the pump itself. The speed of 
delivery through the tubes was probably not so high in those 
days, as many of the old sea-going engineers had a pet theory 
that no good purpose was served by ruaning with a vacuum 
over 25in. 

Me. Sterry B. Freeman, C.B.E., wrote :—The means which 
we have adopted to combat corrosion have been :—({1) To 
straighten out as much as practicable the line of flow of water 
through valves, pipes, water boxes and tubes. This has been 
done with the idea of minimising swirling and frothing. (2) 
To fit air pipes with as large a diameter as practicable to the 
top of the water box at either end of the condenser, leading 
these pipes to the deck level; this in order to take off any air 
which might remain locked in the ends of the coadenser. (3) 
To fit on studs screwed into the tube plates, steel plates com- 

ble to the zinc plates usually fitted in marine boilers. These 
we find corrode away, and the belief is that corrosion of the tubes 
may be minimised by providi this alternative for attack. 
(4) To apply three coats of a special graphice paiat internally to 
the di shell, for the purpose of insulating the shell from 
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through the condenser, and this would th not 
for the corrosion which the authors have found at the inlet end 
to the first pass. 

The written discussion also brought out many 
interesting points. 

Engineer Vice-Admiral Sir George G. Goodwin wrote :— 
The commencement of the paper is somewhat startling, and it 
would be well perhaps to have an understanding on the point, 
It may be that fundamental investigations, or even the question 
of the corrosion of condenser tube material in the laboratory, 
concern the chemist and the metallurgist rather than the engi- 
neer, but when it comes to condenser tubes themselves, the 
engineer takes the whole of the ponsibility and theref 
has the greater concern. Once outside the laboratory, the 
engineer must take a primary in this work, and the paper 
gives abundant evidence to this effect. I dare say that was 

tended ineers have, for a long time past, regarded air 











or not. Some years ago we entirely stopped very active corro- 
sion on a large copper main inlet pipe by giving it a light coat 
of bitumastic solution. 5 
Mr. P. C. Parker said :—The Neweastle- -Tyne Electric 
Supply Company have carried out a consi ble amount of 
work during the past fifteen years on this subject both on pitting 
and efosion. Scale corrosion at the inlet ends has been very 
merked, but the pitting of condenser tubes has beer the out- 
standing feature. For example, of new 70-30 brass or 
tubes put into commission in June, 40 per cent. may be pitted 
inside a month, but if these same tubes were put into commission 
in November, only a few might be pitted at the end of the year, 
and, during the next year, perhaps only 1 per cent. would fail. 
It was a long time before we gained any inkling of the disturbing 
influence, and a great deal of work was carried out in analysing 
the water. It was ultimately found that the dissolved gases 
in the water were the main factors in tracing the seasonal effect 
of tube yee. Starting in November, it was found that the 
dissolved oxygen was of much higher content than dissolved 
carbon-dioxide, and we certainly obtained @ gatural protecting 





as the big enemy to be fought oe in all questions of corrosion. 
By taking steps to expel air from feed water, boiler corrosion 


the tubes to some extent. In spite of these precautions, we 
have been compelled to renew all the tubes in twenty-three 
condensers fitted in seventeen ships of # fleet of eighty-five 
ships during the last six years, and we have more to face. Oaly 
one of these cases is a turbine-driven ship. From time to time 
the interior of the tubes is _— either by ayo een 
nging, or by circulating a w (4 per cent. by weight) 
iatiee of nitric acid through the tubes. Sometimes the tubes 
have been drawn out and cleaned in an acid bath or by heating 
inside a large cast iron pipe. After the latter treatment, the 
scale will drop out as a dust ae the "oo are placed vertically 
and or bumped on a plate. ter such cleaning, it is 
ee to find some leaky tubes, and this has been 
attributed to corroded areas being uncovered by the removal 
of the scale. After reading this paper, I am inclined to think 
that the acid has removed the protective scale and that fresh 
corrosion has been set up before a new protective film has been 

formed. 
Mr. W. G. Spenco wrote :—I would like to ask Dr. Bongough 
whether he has found a larger percentage of defective tubes in 
d 3 having the circulating water supplied by reciprocat- 








has been very considerably reduced, but unfortunately lat 
ing sea water cannot be dealt with in any similar way. 

. Kenneth Fraser, the Yorkshire Copper Works, Limited, 
Leeds, wrote :—From ths tube maker’s point of view, the paper 
is interesting, but there are certain features which | regard as 
rather disappointing. First, let me say the tube maker does not 
like to supply condenser tubes to replace others which have 
come to an untimely end—not even if they are patd for ; nor 
yet if they ha to replace the tubes of a competitor. 
tube maker’s ambition is to supply tubes that, in active service, 
will last a minimum period of twelve to fourteen year3, with a 
fair ch of attaining an honourable old age of twenty years 
and upwards... It is not satisfactory to the tube maker, after the 
investigation of a corrosion trouble, to be able to show merely 
that the tubes are not to blame. I may further remark that our 
works experience confirms that the conditions to which tubes 
are subjected have during recent years. Previous to 








1920 we had not met a single instance of air-water attack. In 





ing pumps than in those having centrifugal pumps. — In 
certain condensers, the circulating water was supplied in 
thirty-five i by recipr ing puraps | in thirteen 
instances by conteltugel pumps. With the reciprocating pump 
great care is taken to introduce air with the water, con- 
siderable efforts are made to diffuse this air thoroughly through- 
out the water. This is art one @ view to re shocks = 
the reciprocating pump, the air is obtained diffused by 
fi cas the austion. valve-box door et each end of eedh pump 
a snifting valve to draw air. In addition, a further snifting 
valve is fitted on the main injection valve on the ship's side, 
the latter in order to get the air more thoroughly mixed with 
the water in passing through the suction pipe and before reach- 
ing the pump. To clear off this excess of air and prevent an air 
lock in the water box of the condenser at the top of the first 
water bend—that is, after the water has through the 
tubes in the lower half of the condenser —we fit on each condenser 
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a jin. air pipe, which is kept open and continuously blows air. 
With centrifugal pumps, on the contrary, in order to maintain 
the efliciency of the pump, we take all the care we can to prevent 
the inlet of air with the water. Thus the quantity of air passed 
through a condenser by centrifugal circulating pumps should be 
much less than the quantity passed through from reciprocating 
pumps, and yet in the case where we had trouble the circulating 
pump was @ centrifugal. 


Engineer-Commander G. A. Vine, R.D., R.N.R., of the 
Canadian Pacific Steamships, Limited, wrote :—I am of opinion 
that the general corrosion of condenser tubes may be due to 


electrolysis brought about by stray currents from, or the influence 
, magnetic field in near proximity to the generating plant. 
eneral corrosion is, in my experience, a defect quite distinct 
from perforation, which is really the trouble we wish to 
eliminate, @8 with general corrosion a set of tubes may last for 
ten or more years, but perforation takes place in as many 
months, and this in spite of electrolytic protection. If air were 
the cause of corrosion, one would expect to find it taking place 
along the upper surface of the tube, instead of whieh general 
corrosion —i my experience—takes along the lower half 
of the tube, Perforation, however, might take at any 
position or point from the inner strfage of the tube. In follow- 
ing up this subject, I have had defective tubes taken out, sawn 
through, cleaned and brought up for inspection, to be mystified 
hy the sameness of the trouble andthe absence of ony aaeees 
cause for it, It is possible that partial obstruction of a tube 
here and there aby. take during the basin trial before the 
vessel leaves the builder's yard, where she is generally afloat 
| pure estuarine waters, and it is safe to assume that in many 

oes erosion, resulting in early perforation . has started before the: 
\ossel is taken over bythe owners. It is not advisable to make 
the ain inlet grids of too tind a mesh, as they would soon become 
blocked with weed and senii-fioa substance, but a fine 
.t:siner -which could be easily eleaned in port, or,if necessary, at 
could be titted either between the injection valve and pump 
botween the pump and eondonser, ds mostguitable, As indicat - 
inz the fine grid that would be necessary, would mention that the 
lest secti obstruction I have found was a water-worn 
ee of wood, about fin. by fin. by jin., standing almost ver- 


ot 


This z 


ly in a tube. The adjacent upstream portion of the wall of 
ibe had been reduced to about 50 per cent. of its thickness. 
eel confident I have discovered the true cause of perforation 
in condenser tubes, and belisve, if the supplementary strainer 
referred to above is fitted, the very heavy expenditure on 
condensers, with consequent beiler and turbine troubles, will be 
reduced by 80 to 90 per cent., effecting a saving of many thou- 
sands of pounds per annum. 


p 
th 
t 
I 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 

correspondents.) 
HOT-BULB ENGINES AND CRANK CASE 
COMPRESSLON 


MARINE 


L wish to thank the numerous engineers and firms who 
« been kind enough to write to me personally, as well as reply- 

« through your correspondence columns, to my letter exposing 
yey of crank case compression engines. I had anticipated 

lood of denials and evasions. It is therefore highly gratifying 
» that my experiences are substantiated. 

In every case the makers that have supplied engincs have 
iriably been asked the length of engine room that they 

juired, and im many cases nearly an additional frame space 
hoen allotted to them, as L never encourage a short engine, 

hich means curtailing the length of bearings. 

the trouble lies in the fact 


Nin 








li many cases the cause of most of 
that the desig or «ging director, although well able to 
ul a paper and produce elaborate diag at ieties’ 


eetngs, in all probability has never been to sea with hot-bulb 
nines, and assumes that a modified land engine is suitable for 


4 


sentative long distances to look into troubles, making them good, 
their object being to secure a repeat order; whereas most of 
the English firms take little interest in the job in the case of 
foreign orders. 

~ Many people are misled by testimonials describing the wonder- 
ful’ running of hot-bulb machinery fitted to craft. As a rule, 
these testimonials refer to machinery of a comparatively low 
power, or the testimonials have been given before the engine has 
had time to develop the troubles. 

In conclusion, I think that many will agree with me that the 
solution of the problem of obtaining a satisfactory hot-bulb engine 
suitable for marine work is, first, that the revolutions in the 
case of engines between 200 and 350 horse-power shall be in the 
neighbourhood of 150 to 160 revolutions per minute and pre- 
ferably of the four-cycle type. Failing this, a two-stroke type, 
with scavenging pumps separated from the working pistons, in 
both cases open-fronted with light splash plates. 

Much greater attention should be paid to balancing the parts, 
more especially with single-cylindered auxiliary engines, and 
the revolutions of these engines should be considerably reduced. 

Some writers have pointed out that the shipowners will not 
pay the price of an open type engine with slipper guides. The 
difierence in price is spent in renewals and loss of service during 
‘the repair i thich are considerably longer than antici- 
pated, and it . an extremely good hot-bulb engine to 
beat the job that We built sixteen years ago, consisting of an 
ordinary marine boiler, which weeonverted to burn oil fuel, the 
boiler having 5 square feet of heating surface per indicated 

-power, the engine being triple-expansion. The extra- 

i large boiler has more than paid for the difference in 

cost due to the saving in fuel. I have not heard that this vessel 

has ever missed asailing. The fuel bill is naturally heavier, but 

the greater number of days of service per annum ‘the lower 

rate of wages paid go far towards making up the saving in fuel 
secured by hot-bulb machinery. 


March Lith. ENGUINBER-IN-CHIEF. 


THE WORK-HARDENING OF METALS, 


Str,—Will you allow me to supplement your remarks on 
surface lubrication as affecting the pendulum tests and the work - 
hardening of metals by stating some facts bearing on this 
subject ? 

In the early stages of the development of the Pendulum hard- 
hess tester, a careful investigation was made to ascertain whether 
the tests were affected by the presence on the specimens of 
various lubricants. The conclusion arrived at was that neither 
the time test nor scale test was sensibly affected by the state of 
the surface as to the presence or absence of a lubricating film. 

On one subsequent occasion a specimen was encountered 
which could not be tested either by the time or seale test. The 
pendulum exhibited a curious creeping motion, and no readings 
could be obtained. 
the normal time and scale readings of mild steel. 
instance there can be little doubt that the presence of a foreign 
substance, whose nature was not ascertained, affected the tests 
by rendering them impossible to carry out. 

Recently I had oceasion to make work-hardening tests on 
specimens of steel heated to various temperatures in a bath of 
oil. It was originally intended to make the tests on a clean 
surface of the specimen projecting slightly above the surface of 
the liquid. Owing to expansion of the oil in the bath this 
intention was frustrated, but the 
hardening results were identical, whether the surface of the 
specimen was ordinarily clean and dry or actually immersed 
in the oil—a fairly heavy motor cylinder oil. 

You have referred to work-hardening tests made on specimens 
of tin intended for rolling into foil. The American firm for 
whom the tests were made, in referring to the practice of 
depositing a coating of tin on lead to facilitate rolling, expressed 


The specimen was cleaned, and then gave 
In this isolated 


it was found that work- 





rine work, The sole idea is to sell engi bai di 

to whether they are likely to give satisfaction or not. I could 

© hundreds of cases when making a complaint to the different 
nakers, they merely replied that the engine in question did 
this, that and the other, on their test bed, and that the fractures 

mplained of. were not through any fault of design. In the 
wine breath, they have stated that for some time previously, 

ich and such « part had been strengthened. Some firms have 
-copted many of my suggested improvements and built engihes 
tor us accordingly, whilst others have replied that they were 
unable to depart from their standard practice. 

lt is astonishing to see how so many firms give such little 

trention to the requirements of a circulating pump. What 
1y be suitable for land purposes is courting trouble for sea- 
ing requirements. It is astounding the difficulty there is in 
etting makers to introduce a split bearing in place of bushes 
and pins. 

We experienced another trouble in two or three types of 
cngines where clutches were employed, causing thrust to be 
imparted to the erank shaft. ‘The fillets of the crank shaft 

ored the ends of the bearing brasses, overheating them. We 
‘ound that the cause lay in the necessary clearance in the thrust 
block, as advocated by the makers, and assuming that the pro- 
peller was being dragged or that the previous evolution had been 
astern, on engaging the clutch, the thrust clearance was im- 
parted to the crank shaft; the crank shaft having a natural 
iendency for thrust ahead against fillets. Hence the trouble. 
Wo have, therefore, decided never again to install large engines 
with clutehes. In one case, of a 450 horse-power engine, we 
cured the trouble by doing away with the clutch altogether, 
connecting up solid. We experienced no difficulty in manewu- 
\ring, the only precaution necessary being lighting up the blow 
lamps when getting into close quarters. The engine reversed 
without the slightest difficulty. 

As further evidence against crank case compression, thirty- 
two air valves were fractured on one vessel during a voyage of 
sixteon days. Our experience with all these engines coincides 
with those of Mr. Andrew MacFadgen, so far as the reduction of 
revolutions being necessary. In some cases we have been com- 
polled to reduce the revolutions by one-third, 

In 1924 we fitted a small vessel with a foreign-built engine, 
having pump-scavenging by means of enlarged piston ends, 
with annular compression space. This arrangement looks better 
on paper than it is in practice. The carbon and oil blown past 
the piston into the scavenging pump greatly interferes with the 
pump valves, and the. drawing of the pistons. occupies con- 
siderable time. This engine is no longer on the market. 

Tbe employment of rustless steel studs and nuts to secure heads 
(hot bulbs) results in considerable time saving when overhauling. 

It is a curious fact that Scandinavian and Dutch hot-bulb 
engines on the whole give better results than those made in 
England, although they are not so robust. The foreign maker is 
much more anxious to ensure that their machinery shall give 
satisfaction. In many cases they send their own repre 


P that the tin acted as a lubricant.. As it appears 
somewhat anomalous to use 
lubricate a softer—lead—1 ventured to suggest that the func 
tion of the tin—a substance notoriously capable of maintaining 
a continuous film of extreme tenuity-—was rather to prevent the 
formation of surface cracks which would develop into fissures 
in the process of rolling. This, however, is a matter of pure 
speculation, and the lubrication theory cannot be ily 


a harder substance—tin—to. 


varying times of demand for light, however, requires organisation 
in the use of the power, that the dual use may be practicable. 

All this means improving the load factor, which is the aim of 
power stations supplying both power and light, but public 
power stations cannot do it so completely as a single power 
consumer. Assuming a small town requiring not more than, 
say, 200 to 300 horse-power for the peak load in lighting. Pre- 
suming a mill or factory requiring 200 to 300 horse-power. Then 
with the necessary organisation, both power and lighting might 
be supplied from the same power plant; the lighting helping 
the industry to pay. I know of many places where water power 
might be used on this plan, but where it would be too expensive 
to provide the power for lighting alone, with a load factor of, 
say, 15 percent. only. Very little use is made of available water 
power in districts where it is small; but now that mechanical 
road transport is available everywhere, the location of small 
factories among small communities should receive more attention. 

March 12th. Henry Davey. 


ENGINEERING IN WHITEHALL. 

Sim, - ‘The letter by * Red Tape” in your recent issue will 
be read by many engineers in Government service, aud the view» 
expressed therein will be endorsed by all who have entered the 
Civil Service from an outside engineering firm. 

The following reasons appear to contribute to reduce the 
value of technical men whe have spent much time in a Govern 
ment Department :-—— 


(1) The practice of using long apd complicated method« 
of doing simple things. 

(2) The tmbit of making wague statements or shely ine 
on t@ someone else the responsibility of nmking a decison 

(3) The avoidance of the use or suggested use of any new 
machine or apparatus which would necessitate the draftiny 
of a new plan or specification. 

In time, these methods reduce a man’s interest in his pro 
fession, and, in consequence, when an opportunity occurs to 
return to outside work, it is found that the experience gained 
in Government service is a serious handicap 

Lack of numbers prevent the technical men applying any 
pressure or improving their position through departmental! 
channels, and the same reason is an obstacle to the formation of 
an Institution of Government the only 
suggestion which appears to offer any hope is to get a case taken 
up by the various technical institutes, assuming that the 
majority of Government engineers belong to either the Institu 
tions of Civil, Mechanical or Electrical Engineers 

March 10th. MECHANTCAI 


Engineers, so that 
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THE AILSA CRAIG WORKS. 


Str,— Reports have recently appeared in the Press to the 
effect that the Secretary for War and the 
H.M. Works have applied to continue in occupation of the Ailsa 
Craig works at Chiswick, used for training disabled ex-soldier~ 
Would you kindly permit us space to correct any misappreben- 
sion which may arise from these reports ¢ 

The works in question should have been referred to as th« 
Government Instructional Faetery, Chiswick, and not as tl 
Ailsa Craig Works, which name applies only to our own factory, 
employed in the manufacture of Ailsa Craig marie motors 

It is true that the training factory was originally built by us 
during the war, and at that time was known as part of the Ailsa 
Craig Works. We would hike to make it clear that the proposal 
of the Government do not in any way affect the marine motor 
business carried on by this company. 

Amsa Crate Moron Company, L1 

Chiswick, W. 4, March 5th. 


Commrrsioners of 








SIXTY YEARS AGO. 


In a small paragraph in our issue of March Lith, 1864, 
the beginning of a great enterprise is to be found recorded. 
The Great Eastern steamship, it was stated, after having 





dismissed. You, Sir, have given several instances where a 
coating of metal or other solid substance is used to facilitate 
working, and apparently plays the part of a lubricant. An 
analogous case is that of the soft steel cap on an armour-piercing 
projectile, which is supposed to act as a lubricant between the 
hardened surfaces of the projectile and the armour. 

It has been ascertained that the pressure exerted by the 1 mim. 
ball on a surface of unhardened tool steel amounts to 144 tons 
per square inch, when the ball is in contact with the whole area 
of the origina! spherical impression, and the pressure may be 
several times greater when the bal! is rolling, as in making a 
work-hardening test. It may be that such pressures are sufficient 
to rupture the film of any ordinary lubricant and produce 
metallic contact, though insufficient to break through a film of 
solid tubricant, such as tin. 

Until more is known of the molecular physics of work- 
hardening, it is unsafe to make any assumptions as to the precise 
functions of the intervening film, but it is hoped that with the 
aid of an instrument capable of measuring what you have well 
named the “ work-hardening propensity”’ of metals, further 
light may soon be thrown on a subject which is evidently ripe 
for investigation. 

. Epwarp G. Herserrt. 
Manchester, March 9th. 


THE ECONOMICAL USE OF WATER POWER. 


Sm,—A higher standard of living, higher wages and fewer 
hours of work mean that the mute forces of Nature must 
do more for the wants of man. We must have more automatic 
machinery, and, if por ible, make full use of the power available. 
More power can be got from water by making use of new sources, 
and by organising the use of that power to get the maximum 
effect. 

Take the case of a running stream or river. The full power 
available can only be made use of by using it constantly for the 
twenty-four hours. That means, for an eight hours’ shift, three 
shifts per day. If two of the shifts are to be paid at overtime 
rates, the industry might only pay by the increased application 
of automatic machines or processes. : 

Take another case. People as a rule work in the daylight and 
require artificial light for their idle time during the dark hours. 
If the day was divided into twelve hours light and twelve hours 
dark, the power developed might be used for working a mill 








during the day and for electric lighting during the night. The 


P d through many stages of good and ill fortune, had 
just been purchased at public auction for the small sum 
of £25,000. It had, it was added, been chartered for the 
“ conveyance of the Atlantic cable,” which, it was con 
fidently expected, would be ready for submerging by the 
summer of the following year. In the course of a short 
article entitled *‘ The Fleet of the Future,’”’ the hope was 
expressed that we would soon possess some armoured 
vessels of light draught carrying submarine guns. Some 
experiments, it, was stated, had been carried out at Ports- 
mouth in the summer of 1862 which showed that the sub 
merine firing of guns was both possible and effective. An 
Armstrong 110-pounder gun was placed horizontally on 
the mud at low water, and when the tide had risen Git. 
above it was discharged against the side of a target ship 
20ft. distant from the muzzle. A flat-headed shot pene- 
trated the side of the hulk through 2lin. of solid timber 
and sank the target. Subsequently a conical-headed shot 
was discharged at the sunken weenth, and it was found that 
it through both sides, representing a total thickness 
of 33in. of timber. A shell similarly discharged burst in 
passing through the side and destroyed a large portion of 
the side and deck. Armouring com of six }in. boiler 
plates was attached to a sound portion of the hull. Although 
a flat-headed shot failed to penetrate, a conical-headed 
projectile passed clean through both the armouring and 
the wooden side. These results were stated to be as 
unexpected as they were important. The Admiralty was 
urged not to neglect their lesson, although it was admitted 
that the successful application of the submarine gun 
would speedily call forth a corresponding means of defence. 
. . « . Commenting in_a leading article upon the 
attitude of Parliament towards the numerous schemes for 
underground railways in London, which had been advanced 
apparently in consequence of the success of the then 
newly opened Metropolitan line, we deplored encourage- 
ment being given to schemes which would undermine 
London with a huge system of tunnels. Pointing to the 
excellence of the service provided by the Pneumatic Dis- 
patch Company, we urged that the pneumatic tube railway 
could be, and actually had been, used as readily for the 
transport of passengers as of mails, and that in that direc- 
tion rather than in the construction of steam-operated 
underground railways lay the solution of London’s railway 
traffic problem. 
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The Sentinel Steam Wagon Works. 


Tue Sentinel steam wagon was, until 1915, built 
by Alley and MacLellan, Limited, Polmadie, Scotland, 
but the trade had developed to such an extent by 
that time that it was decided to erect new works 
near Shrewsbury with all the necessary equipment 








FIG. 1—FACING FLANGES OF STEAM CYLINDERS 


for a large output. In 1917 a separate and inde- 
pendent company was formed to take over these 
works and the patents under the title of the Sentinel 
Wagon Works, Limited, the company being reformed 
and enlarged in 1920 with the title under which it 
is now known, namely, the Sentinel Wagon Works 
(1920), Limited. The works are situated on a plot 
of freehold land 65 acres in extent, including a space 
for a “ garden city,’ on which the company erected 








housing scheme in order to mitigate the acute housing 
shortage in Shrewsbury caused, in a large measure, 
by the erection of these works in its vicinity. The 
houses are of various sizes and design, and the rents 
vary accordingly. They have all two sitting rooms 
and either three or four bedrooms, ‘They are of 
pleasing appearance, and are arranged in a manner 
which contrasts very favourably with that usually 
adopted in middle and working-class districts, having 





FIG. 2—MACHINE AND 


gardens of fair size. All the houses are supplied 
with electric light from the works’ power-house 
as well as with a coutinuous service of hot water 
for heating and washing, the water being heated 
in calorifiers by means of the exhaust steam from 
the power plant. A canteen, which is capable of 
accommodating five hundred persons, is also a feature 
of the company’s welfare work, simple and whole- 
some food being obtainable at practically cost price. 


and clerical staffs. The power, artificial light and 
heat for warming the workshops and offices, are 
all produced in the company’s own power station 
situated in the north-eastern corner of the works. 
Steam is generated in two Lancashire boilers working 
at a pressure of 200 lb. per square inch. The power. 
house contains two 100-kilowatt tandem generators 
direct-coupled to Belliss and Morcom vertical high. 
speed engines, which generate direct current at 





71G FOR FACING FLANGES OF CRANK - CASES 


220 volts for lighting and power purposes. Con 
pressed air is provided by two of Alley and McLellan’. 
Sentinel air compressors driven by super-Sentine! 
steam engines exactly similar to those used in tl: 
steam wagons, and it is interesting to ébserve that 
this was one of the methods that the firm adopted 
in testing these power units. The two engines r 
ferred to have, we are informed, now run continuously 
for about five years. Hydraulic power for tire presses, 
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FIG. 3—DRILLING AND REAMING CRANK-CASE HOLES FIG. 4—-GANG DRILL FOR CYLINDERS 


about a hundred houses for the accommodation 
of some of its workpeople. The works are adjacent 
to the London, Midland and Scottish Railway’s 
line between Shrewsbury and Crewe, and are provided 
with ample railway siding facilities for the expeditious 
handling of the incoming material, the finished pro- 
ducts in most cases going out of the works on their 
own wheels, propelled by their own power. The 
garden city was erected under the Ministry of Health 





provides ample accommodation for the managerial 


Attached to the canteen are dining rooms for the 
staff. Actuated by the motto “ mens sana in corpore 
sano,” the company gives support freely to the sports 
side of welfare work by providing adequate grounds 
for cricket—played on the Shropshire County ground 


—football, lawn tennis and boating. ° 


A two-storey ferro-concrete building for the offices 
forms an appropriate frontage to the works, and 





&c., is supplied by a direct-coupled hydraulic pump. 


The shops consist of fitting and erecting shops— 


Fig. 15, page 284—covering 16,200 square feet, 
where the engines are erectéd ; 
covering 5400 square feet, in which all the smalle: 
forgings are produced, and also containing the case- 
hardening furnaces; a body shop, covering 30,000 
square feet ; a sheet metal working and frame shop, 
Fig. 16, page 284; a paint shop—Fig. 12, page 284— 


@ smiths’ shop, 
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of quite modern construction and equipment, with 
closed cubicles for spray-painting and special means 


FIG. 5-MACHINE FOR 


of ventilation; a new machine shop, covering an 
area of 42,000 square feet, containing, as wel! as the 
ordinary machine tools of commerce, many machines 
specially built for the firm for the most economical 
production of the various parts of the wagons; a 
commodious running shop, in which the finished 
wagons are tested on a testing machine of unique 
design ; and last, but by no means the least in im- 
portance, are the well-equipped physical and chemical 
laboratories. These latter are not the show places 
which are sometimes to be seen in connection with 
engineering works. They are real working labora- 
tories in which all the materials employed in the 
construction of the wagons, as well as lubricating 
&c., are tested. In the physical laboratory 
we noticed an Izod impact machine, an Olsen tensile 
and a Brinell hardness testing machine. There is 
a scleroscope for testing case-hardened work and 
micro-photographic apparatus. For fatigue testing 
the Wohlen machine is used, and pressure gauges 
are tested by means of Bailey’s apparatus. Views 
of the laboratories are given in Figs. 13 and 14 on page 
284, and of the drawing shop in Fig. 11 on the same 
page. 
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They are arranged so as to enable extensions to be 
carried out in the simplest and most expeditious 


BORING OUT CRANK - CASES 


manner. Internally, they are laid out in such a 
way that the work flows through’them in accordance 


FIG. 6—-ENGINE 


with the sequence of operations, commencing with 
the raw material and culminating with the finished 
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FIG. 7—CRANK SHAFT BEFORE TWISTING 


All the workshop buildings are of standard con- 
struction as regards height, span, materials, &<, 





FIG. 8—TWISTING PRESS 


wagons. In the machine shops the main overhead 
shafting is driven by electric motors and silent chain 


FIG. 9—PRESS WITH 
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gearing, ball bearing hangers being used throughout. 

As previously stated, many of the machining 
operations are carried out on tools which have been 
built specially for the company. We give illustra- 
tions of several of these special tools herewith. Figs. 
1 and 2 represent a machine built by Bucktons, 
of Leeds, for facing the flanges of steam cylinders 
and crank cases. It employs two large facing cutters 
with inserted teeth, and both ends of the cylinders, 
or sides of the crank cases, are operated upon simul- 
taneously, the work being held in simple jigs. 

Fig. 3 represents a special drilling machine for 
forming and reaming the bolt holes in crank cases. 
It will be noted that the elaborate jig can be rotated, 
thus allowing all the drilling operations to be carried 
out at one setting. 

In Fig. 4 is shown a gang drill for drilling the 
holding-down bolt holes in the cylinder covers. The 
same head also serves to drill the holes in the trunk 
guides, a pair of which is seen in the illustration. 

Fig. 5 shows another machine by Bucktons for 
boring out the crank cases to take the spigots of the 
covers. This machine is in duplicate and operates 
on both sides of the crank case at one setting. On 
the left-hand side of the picture is to be seen the large 
inserted-tooth boring cutter, while below this are two 
small cutters for “sizing” the housings of the cam 
shafts of the engine. 

One of the most interesting features of the super- 
Sentinel wagons is the engine crank shaft, a view of 
which is given in Fig 6. As will be observed, this 
shaft is of the two-throw variety, and contains the 
differential gearing. The crank pins are bored out 


CRANK SHAFT 


axially to take shafts, which carry spur wheels, the 
latter meshing together between the crank webs. On 


SHAFT AFTER TWISTING 
the opposite ends of these crank pin shafts, there are 


other gear wheels which mesh with wheels upon shafts 
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extending through the straight portions of the crank 
shaft. On these inner shafts the sprockets for trans- 
mitting the final chain drive are secured. In this 
way a train of gears is provided between the two 
sprockets, which allows of differential motion. The 
whole forms a very neat piece of mechanism, which 
operates under the best possible conditions as regards 
cleanliness and lubrication in the crank case, and 
obviates the employment of extraneous differential 
mechanism. 

The manufacture of these crank shafts involves 
several interesting operations, which are deserving 
of special mention. The crank shaft forgings are 
received in the shop in the form of flat slabs with 
cylindrical ends. They are then submitted to the 
following series of operations :—First, the slab is 
planed on both sides on an ordinary planing machine ; 
the journals are rough turned between centres in an 
ordinary lathe ; and the slots between the cranks are 
roughed out by means of a heavy slotting machine. 
The crank pins are then rough turned in an ordinary 
lathe fitted with a special fixing to carry the shaft. 
The shaft is then heated in a gas-fired case-hardening 
oven—Fig. 7—and twisted through 90 deg. under a 
hydraulic press, as shown in Figs. 8 and 9. Fig. 8 
shows the shaft before being twisted, and Fig. 9 
the shaft after treatment. After this process has 
been carried out, the journals and crank pins are 
tinish-turned in lathes, the journals are next ground 
in @ Landis grinding machine, and finally the journals 
and crank pins are bored out to take their differential 
shafts. 

Great pains are taken by the company with regard 
to the testing of all wagons before they are put on the 
road for their final run. With this object, a testing 
machine is installed in the running shop, which is 
said to be unique, in this country at any rate. A 
diagram of this interesting appliance is given in 
Fig. 10. It consists briefly of two pairs of wheels 
or drums A, mounted on shafts in a pit and adjustable 
as regards their axes to accommodate themselves to 
different lengths of wagon wheel bases. These drums 
are geared together and their peripheries are covered 





keep in touch with their customers’ wagons, the 
Sentinel Company also employs a staff of technically 
trained men as travelling representatives, to visit and 
inspect the vehicles periodically. By so doing, 
defects due frequently to bad treatment or the use 
of inferior or unsuitable lubricants—a common source 
of trouble—are detected and remedied before serious 
damage results. 








Carbon Monoxide in Motor Car 
Exhaust Gases. 


THE reeent accident in which a man was found fatall 
gassed seated in a car in @ garage recalls the fact that this 
is no rare experience. In this connection it is interesting 
to note that the occurrence of fatalities in small private 
garages in New York during the cold weather recently 
became such a frequent item of news that the public 
were made aware of the danger of gassing by exhaust fumes 
from motor cars. Evidently if a car, while warming up, 
gives off one cubic foot of carbon monoxide per minute 
in a room 10ft. by 10ft. by 20ft., the atmosphere will, 
apart from diffusion, reach the dangerous concentration of 
fifteen parts in ten thousand in three minutes. 

It is of interest here to mention some investigations 
carried out in New York in garages and in the Grand 
Central Station. It was found, on investigation of a 
number of garages recently built and more or less imper- 
fectly equipped for artificial ventilation, that the 
employees frequently have slight headaches, while severe 
headaches, nausea and emotional disturbances, ranging 
from mere unreasonableness up to hysterical mirth, anger 
or grief, or even maniacal manifestations, are not very 
unusual. Inquiries also elicited information regarding 
an occasional case of death in which the victim had crawled 
under a car when the engine was running. 

At the Grand Central Station at New York City the 
cars pass through a covered driveway. A measurement 
was taken at 9.45 p.m., the weather being mild and 
damp. After forty cars had gone through in fifteen 
minutes the carbon monoxide in the air amounted to 
1.36 parts in ten thousand. 

Tt is this problem of motor car exhaust gases which 
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FIG. 10—DIAGRAM OF WAGON TESTING MACHINE 


with hard wood. The wagon under test is run over 
the pit until the tires of its road wheels make contact 
with the friction drums, when it is anchored securely 


to the posts at either end of the pit. When the engine | 
is started, the rear wheels revolve and transmit | 


motion by frictional contact to the rear drum A, | 


this drum in turn transmitting motion to the front 
drum, and so to the steering wheels. The rear drum 
is connected by silent chain gearing B to the electric 
generator C, which is also situated in the pit and the 
output from this generator is absorbed by suitable 
resistances. By means of an ammeter, voltmeter and 
tachometer, the power developed at the road wheels 
and the road speed can be seen at a glance by the 
tester, who keeps a record of each wagon’s perform- 
ance. In order to be able to provide a load on the 
wagon without the necessity of handling heavy masses 
of material, a pneumatic apparatus, comprising a 
cylinder D with a ram and crosshead, is provided. 
The cylinder is connected with a pressure gauge, on 
which the load applied can be read, in tons. 

From the foregoing particulars, it will be gathered 
that the Sentinel Wagon Company are not sparing 
in their endeavours to produce machines as nearly 
perfect in design, construction and efficiency as is 
humanly possible ; but, however good the wagons may 
be, the makers have not lost sight of the fact that 
commercial road vehicles are frequently subjected to 
very rough usage. Probably there is no class of 
machine which is submitted to worse treatment. 
Motor wagons are called upon often to travel over 
bad roads, grossly overloaded, and many wagon 
owners have not the means to give the necessary 
overhaul and attention to them. In such circum- 
stances, the makers come forward with practical 
assistance and advice, through the medium of their 
service and repairs departments, which are placed in 
charge of competent technical men. At Shrewsbury 
a special department of the works is devoted exclu- 
sively to the manufacture of spare parts and to repair 
work. All the parts are made very strictly to gauge 
on the interchangeable system, so that any new parts 
or replacements which may be required by owners of 
Sentinel wagons can be relied upon to fit, In order to 


is such an important factor in vehicular tunnel ventilation. 
In this country the problem is not so acute; the only 
tunnels which are likely to be affected in any degree are 
those under the Thames at Rotherhithe and Blackwall. 
These two vehicular tunnels afford, especially on damp 
days, some degree of discomfort to the eyes and throat, 
but there is no danger of actual carbon monoxide poison- 
ing. The problem is, however, very real in America, particu- 
larly in the case of the New York—New Jersey vehicular 
tunnel, now under construction. This is to be a double- 
tube tunnel, 8300ft..long between portals, and is to carry 
two lines of traffic in each direction, estimated at 1900 
vehicles per hour.* 

Chemists are now actively engaged on the solution of 
three main problems in connection with the ventilation 
of this tunnel, viz. :—(1) The amount and composition of 
exhaust gases from motor vehicles ; (2) the dilution neces- 
sary to render the exhaust gases harmless ; (3) the method 
and equipment y for adequate ventilation. by 

The impurities introduced into the atmosphere 
motor vehicles are due to the of combustion of 
petrol. If eomplete combustion oceurred, the carbon 
content in the petrol would be found in the exhaust gases 
in the form of carbon dioxide. This gas is objectionable 
but can be tolerated in considerable quantities without 
injurious effects. In an internal combustion engine, 
however, complete combustion seldom, if ever, takes 
place, with the result that in addition to the CO, the 
exhaust contain ing percentages of unsaturated 
hytroodibellt-—ie the form of smoke—and carbon 
monoxide. 

In considering the amount of dilution necessary to 
render motor exhaust gases it must be borne 
in mind that CO is an active poison, because it has an 
affinity for the hemo-globin of the blood much greater 
than that of oxygen; in other words, the blood will 
absorb CO much more readily than it will O,. Similarly, 
the capacity of the blood to earry oxygen to t 
organs and tissues of the is reduced to the extent 
of blood saturation with .  Aeecording to Haldane 
reason to attribute the’ symptoms 





ing power 
produced by CO in a healthy and normal person 
closely resemble those produced by atmospheres in which 
the oxygen is considerably diminished either by reduc- 


* See also Ventilation of the Hudson River Vehicular Tunnel, 
Tur Exormerer, November 24th, 1922, 





tion of atmospheric pressure or reduction of the oxygen 
percentage. When the individual breathes norma! air 
again all CO will have disappeared from the blood after 
a few-hours. Haldane, when referring to the London 
railway tunnels, said there was no reason to suppose that 
regular exposure to the tunnel atmosphere produces any 
ill effects or shortens the life of a healthy person. This 
statement is supported by the sickness and mortality 
statistics of the railway compani The men employed 
on the underground lines are exceptionally healthy. 
From Dr. Haldane’s experience it seems that a concentra. 
tion of from 3 to 5 parts of CO per 10,000 parts of air 
would be safe figures to use. 

It was, of course, of extreme importance to determine 
the amount of air ates as a =— —— car 

i as wer requi or ing the 
Oe re ae of CO to 5 parts in 10,000 would be 
22 per cent. of that required for a dilution to 3 parts 

in 10,000. 

The investigations to determine the amount and com. 
position of exhaust gases from motor vehicles were carriod 
out at Pittsburgh underthe supervision of Mr.A. C. Fieldner. 
The tests were made with various passenger cars and 
lorries, both loaded and light, standing with engine rac in, 
and idling, accelerating from rest on the level ani 
on a heavy gradient, running at 3, 6, 10 and 15 miles pe: 
hour on level and on up and down agradientof 3} per cei. 
corresponding to the maximum gradient in the Hudson 
River Tunnel. The gas samples were taken direct|) 
from the exhaust pipe, and a total of 100 cars was used 
to determine the quantities of carbon monoxide produce! 
per minute. 

The average results of all these road tests show that 
at a speed of 6 miles per hour the exhaust gases of cars 
contained the following precentages of CO :—7.44 on 
up and 5.38 on down gradient and 7.56 on the level, 
with corresponding quantities of CO in cubie feet per 
car per minute; 1.95, 0.72 and 1.40 at 10 miles per 
hour, the percentages were raised to 6.20, 6.22 and 7.30, 
with the corresponding figures of 2.43, 1.21 and 1.99 per 
cubic foot of CO per car per minute. It was also found 
that one pound of petrol produced 14,910 B.Th.U. In 
general the tests show that the exhaust gases from cars 
contained about 6.8 per cent. CO, and 8.4 per cent. CO,, 
developing only 67 per cent. of the heat value of the 
petrol, so that one-third of the petrol is wasted through 
incomplete combustion. ’ 

In determining the maximum amount of CO which may 
be absorbed without producing discomfort and whether 
toxic substances other than CO exist in motor car exhaust 
gases, various experiments were carried out on human 
beings and animals in a chamber of 12,000 cubic feet 
capacity, with a car running and exhausting into the 
chamber. The duration of these tests was one hour, 
though a standard adopted on the basis of 45 minutes’ 
time in the t Is will the safety of passengers 

These tests show quite conclusively that when a car 
is running with petrol as fuel the exhaust contains no 
substance of appreciable toxicity other than carbon 
monoxidé. But engines when cold or when the cylinders 
are missing, or smoking from an excess of oil or petrol. 
may throw off gas which is disagreeable and irritating 
nauseating to some people. 

Of all physical signs and tests of CO poisoning, head- 
ache proved the most definite and reliable. Concentra. 
tions of gas too weak or periods of exposure too short tv 
induce this symptom are, therefore, considered harmles~ 
No subject indicated the headache to any 

jable degree after a period of one hour in the 
chamb 
the 





ber with 4 of CO per 10,000. With 6 parts 
degree was slight; with 8 there was decided 
discomfort for some hours, though not enough to interfere 
with work. The effects of 10 parts were marked 
The following table shows the result of one hour’s exposur: 
to various concentrations :— 


. Correspo' 
Parts of CO equili- Percentage 
value saturationinthe Headache. 


in 10,000 of 
air breathed. for the blood —< 
percentage \ 
saturation. 
2 ee ee «11-18 None. 
eo? > 16-20 None. 
6 oa 18-26 None or 
slight. 
8 53 32-24 Distinct. 
10 58 38 Marked for 
several hours. 


The second column of this table shows the blood satura 
tion which would result if the subject indefinitely 
in the concentration ; the third column gives the satura 


he will take in just twice as much CO as if he 
oman web In all the cases examined there was 1 
individual susceptibility. 
these investigations show that the stan- 
for exposure of 45 minutes, 4 parts 1 
equivalent in various concentrations up |. 
to afford not only complete safety. 
of considerable discomfort wou! 
ge of CO in 10,000 for a perio: 
or shorter periods during exertion. 
begin with concentrations not very 
much higher and for not very much longer. Here 
it might be that the margin of full anesthesi«. 
i.e., between unconsciousness and death, in the case 0! 
absorption of motor exhaust gases, is exceedingly narrow 
Dr. Haldane, in a letter to the experimenters sai. 
** wi exposures of several hours, anything mor 
per cent. should be avoided.” 
shows that two of the foremost authorities on (‘) 
Dr. of and Dr. Henderso:.. 
America, are in full that the standar! 
for the tunnel in this case is a uniform: 
concentration of 4 parts of carbon monoxide in 10,00) 
of air, or its equivalent in various concentrations. Thi» 
is not only a safe but a conservative figure. 
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Railway Matters. Notes and Memoranda, | Miscellanea. 
a 
| 
{n electrically operated passenger train was derailed| Five of New York's electric signs require a totel of | Tur South Manchuria Railway proposes to expend 


on Sunday evening last just after leaving Southport | 36,000 electric lamps, which consume about 900 kilowatts | about £700,000 on the extension of the Aushan Iron and 


Station. One coach fell on its side. There were no serious | 


personal injuries. 


‘Tne electrification of a section of the Natal main line 

making satisfactory progress. It is hoped to commence 

clectrie working over part of the section in October of 
his year, and to complete the work in June, 1925. 


\{s showing how railway capital is subscribed by all 
orts of people, the Great Western chairman said at the 
recent annual meeting of that company that 66 per cent. 
{ its holdings were for less than £500 and 80 per cent. 
vere for £1000 or less. 


We regret to hear of the death, on the 7th instant, at 
the early age of forty-eight years, of Mr. L. W. Horne, 
vho, in 1914, succeeded Sir Robert Turnbull as superin- 
:endent of the line, London and North-Western Railway, 
iid retired under the grouping scheme. 


UnbeEr Part I. of the Industrial Courts Act the Minister 
ot Labour has appointed a court of inquiry to investigate 
the railway shopmen’s dispute on the Great Northern 
ection of the London and North-Eastern Railway. 
Mr. Holman Gregory is to be the chairman, 


It was reported at the Great Western annual meeting 
ihe other day that satisfactory progress had been made 
‘owards getting colliery proprietors to adopt and provide 
equipment for 20-ton wagons. Where traffic is loaded 
in such wagons the company gives a rebate of 5 per cent. 
in the carriage. 

THE sum of about 10 million pounds, standing to credit 
in the Great Western balance sheet as compensation under 
the Railways Act, 1921, has been allocated, as regards 
» millions to depreciation funds, 2} millions to a new 
aceount called “Reserve for Contingencies,’ and the 
remainder to meet various liabilities. 


ue executive of the National Union of Reilwaymen 


has decided to ask the railway companies to consolidate 
in weekly wages the 16s. 6d. remaining of the war bonus 


of railway shopmen and to restore that amount where | 
t had been taken away, and, in addition, to make an | 


:pplication for one week's holiday for shopmen with 


pay, as in the case of the conciliation grades, 


to abandon the construction of the 
( shales Light Railway, a line, 11 miles in length. from 
Salt to, Callington, which was sanctioned as long ago 
as 1900. conclusion has been come to that in view of 
\ [tered circumstances and the largely increased cost which 
would be involved in its construction, it would not be 
commercially sound to proceed with the scheme, and the 
Great Western Company is seeking an Order to abandon 
the railway. 


On the Journal page of our issue of October 26th, 
iuention was made of a letter written by the Great Western 
Railway to the Government as to State aid in the con- 
struction of three railways which, whilst not being paying 
propositions, would be of great public service, and, in 
their construction, relieve unemployment. Speaking at 
the annual meeting of that company on the 27th ult., 
the chairman said that as yet no reply had been received 
to that letter. 


THe South African Parliament is to be asked to approve 
a proposal for building a line in Northern Zululand, from 
near Somkeli to the Pongole, it being urgently required 
for the purpose of opening up a large tract of about a 
quarter of a million acres of good cotton soil, where, 
as soon as railway communication is provided, an exten- 
sive and very suitable field for settlement will be avail- 
able. The land is mostly Crown land, and it is anticipated 
that the eost of construction will be reimbursed” from 
the proceeds of the disposal of the land served by the new 
railway. 


lr is 


Earty on Monday morning last the 20.10 (8.10 p.m.) 
P.L.M. express from Paris to the Riviera was derailed 
at a point north of Lyons. Four passengers, three of whom 
were British, were killed. The accident would appear to 
have been caused by the train entering on to the relief 
line leading to the Gare de Brotteaux at an unsuitable 
speed. The driver is stated to have said that he expected 
that, as usual, he would be going to the Gare de Perrache, 
and that, his eyes having been dazed by looking into the 
fire-box, he failed to notice the signals in time to make the 
necessary reduction in speed to take the minor route. 


Ir is officially announced that a Bill providing for the 
construetion of branch lines of the Canadian National 
Railways, aggregating 1100 miles, at a preliminary esti- 
mated cost of 28,000,000 dols., will be submitted to the 
Dominion Parliament during the coming session. This 
measure was adopted by the House of Commons last 
session, but rejected by the Senate on the*ground that 
the completion of the programme wovld involve a total 
expenditure of 100,000,000 dols., that estimate being based 
on the cost of the Transcontinental” It was also opposed 
as contrary to parliamentary praétice, which, it is con- 
tended, requires an annual vote for each year’s expenditure, 
after a report has been presented showing the work done 
and that proposed. 

Up to the present time, the electric 
by the chief towns of Morocco—Casa Rabat, 
Fez, &¢e.—has been supplied. by local power stations. 
Now, however, it is inte to- the normal 
gauge railway which is gradually replacing the old 60 cm. 
line laid down by French Army. éngineers.. A 
station, capable of furnishing 18,000 kilowatts, ‘Bang 
built at Casablanca, and it is hoped that it will be working 
by the end of the year. The current will have a transmis- 
sion pressure of 60,000 volts alternating, and the railway 
company will transform it into a continuous current 
at $000 volts. The same system will supply towns, which 
will take their current. direct from the blanca station 
and transform it for local use. 
tension wires out to Kenitra and to Marrakesh ; and these 
to the latter city will be utilised when the normal gauge 
railway between Casablanca and Marrakesh is opened 
in 1926. The Rabat-Casablanca railway will, it is hoped, 
be run by electricity in a year’s time, 


It is intended to run high- | 


of electricity. 
| trical power used in the entire country in 1881. 

| ‘Te first German wireless exhibition ie to be held in 
Hamburg from May 29th to June 2nd, It is organised by 
the Hamburg io Club, and will be held at the same 
time as the German Agricultural Exhibition in Hamburg. 
An area of 20008q, m. is placed at the disposal of German 
and Austrian exhibitors, where apparatus and accessories 
for home consumption and export will be on show. 


Art the recent annual convention of the Dominion Land 
Surveyors’ Association at Ottawa it was stated that wire- 
less telegraphy was revolutionising exploration and survey 
work in the Far North of Canada. Where formerly the 
surveyors had to rely upon a chronometer to get the 
correct time for astronomical observations, they could 
now receive the time signals from Arlington, Annapolis, 
Suez Canal, Bordeaux, Santiago, Tokio, or Nauen. 


A NEw type of grit arrester installed at the Shoreditch 
electricity works appears to be giving good results. 
For the period October, 1923, to January, 1924, the quan- 
tity of grit collected averaged 4 per cent. of the coal burned. 
The daily figure does not vary greatly from the average. 
Low-grade coal, calorific value 9578, was used, about 
45 tons on an average daily. It is interesting to note that 
—oe calorific value of the grit collected was 1867 

-Th.U. 


Tue output of the gold mines of the Transvaal for 
January was declared on February 9th at 795,768 oz., 
an increase on the December output of 17,919 0z. The 
value is estimated at £3,864,325. The output is the largest 
since the resumption of work after the strike in the first 
quarter of 1922, the nearest to it being that of October 
‘last, which was 793,842 0z. In October, however, the 
| value of gold was taken at £4 11s. 6d., so that the value of 
| revenue was only £3,511,756, or £352,569 less than that of 
last month, when the price was taken at £4 17s. 


In the course of a lecture on “‘ Condensers and Grid 
Leaks,”’ delivered on February 21st before the Bradford 
Wireless Society, Mr. Philip Coursey, hon. secretary 
of the Radio Society of Great Britain, commented on the 
attempt that is being made to pass a Bill in Parliament 
| which would, he said, not make things any easier for the 
experimenter. There had been attempts to withdraw 
the right to hold experimental licenees at all, and certainly 
in future it was likely to be a very diffieult matter to gain 
such permits, ‘The Radio Society was preparing a cam- 
paign to counteract the attempts referred to. 

Tae Mines Department has issued a memorandum 
explaining that it is willing to test electric bells and relays 
intended for use in coal mines at its experimental station 
at Eskmeals, Cumberland, for the purpose of ascertaining 
whether they comply with the conditions laid down in the 
report made to the Secretary of State in 1916 by Dr. R. V. 
Wheeler and Dr. W. M. Thornton. A fee will be charged 
for testing each instrument, which must in the first instance 
be submitted to H.M. Electrical Inspector of Mines for 
preliminary examination as regards mechanical construc- 
tion and general design. A sample of each bell or relay 
that passes the test wil! be retained intact at the testing 
station for future reference. 


A SMALL cold starting oil engine, designed by the Camp- 





on behalf of the Crown Agents for the Colonies, gave, we 
understand, a remarkably low fuel consumption for its 
size. It has a 7in. diameter cylinder; with a l4in. stroke, 
and. is designed for a maximum output of 12} brake horse- 
power when running at a speed of 300 revolutions per 
minute, The tests were carried out with Anglo-Persian 
heavy fuel oil of specific gravity 0.930, and a calorific 
value of 17,890 B.Th.U. per lb. During a three hours’ 
full-load run the engine developed an average of 11.17 
brake horse-power, with a consumption of 0.426 Ib. of 
fuel per brake horse-power hour. At three-quarters load 
the fuel consumption was 0.425 lb. and at half load 
0.484 lb. of oil per brake horse-power hour. 


A CONTRACT has been granted to the Radio Communica- 
tion Company of Great Britain for the erection and equip- 
ment of a chain of seven high-powered wireless stations on 
the islands of St. Kitts, Antigua, Dominica, St. Lucia, 
St. Vincent, Grenada, and Barbados, the crescent-shaped 
archipelago which flanks the Carribean. Private enterprise, 
it is stated, is to be confined to the erection, equipment and 
initial testing. The stations are to be by the 
Pacific Cables Board, which is under the joint control of 
the Imperial Government and the Governments of Canada, 
Australia and New Zealand. The contract cost is £62,670, 
which is shared by the Colonies concerned, the Canadian 
Government and the Imperial Government. In view of 
the fact that negotiations are in progress for the purchase 
of the French cables in the West Indies by an American 
company, the new wireless scheme is regarded as being of 
considerable importance in safeguarding Imperial com- 
munications from control by foreign monopolies 

In his presidential address before Section 
American Association Professor G. A. Mi 
account of the development of mathematics in America 
during the last seventy-five years. When the Association 


was founded in 1848 various Ev mathematicians 
then living had produced work which -outranked the best 
American contributions to mathematical knowledge ,up 
to that time; neither did Americans take any active 
part in the development of the science, which was pro- 
ceeding rapidly in Europe, during the following thirty years. 
A stimulus to progress was given by the enthusiasm of 
Professor J. J. Sylvester, whose first course of lectures on 
the Galois theory of equations at Johns Hopkins Univer- 
sity in 1882 was responsible for inewmnatng aoe 
activity in this field and in group theory. fields 
in which American mathematicians have rendered out- 
standing service to world progress in thie"last forty years 
are postulates and the calculus of Variations. But the 
greatest mathematical monuments Which America has 
raised during the period under consideration are its series 
| of 


A of the 





| Mathematics in 1878 1 


This is roughly twice the amount of elec- | 


bell Gas Engine Company, Halifax, and recently tested | 


Steel Works. 

THE new crossing of the Niagara River at Grand Island, 
together with the necessary railway, it is estimated, wil! 
cost 18,000,000 dollars. 

Tse Oseka Municipality, Japan, to rebuild 
162 bridges in the city, replacing the present wooden 
structures by reinforced concrete and steel. 

Ir is proposed to put up a sugar mill at Liverpool 
Creek in a district of N Queensland, where already 
a supply of 70,000 tons of cane has been guaranteed. 


RECOMMENDATION has been made by the State Engineer 


and Surveyor of New York, that the State Canal 
be immediately deepened from Waterford to Utica to 
& 12ft. depth. 


Water has been admitted to the Shandaken Tunnel 
of the New York Catskill aqueduct. The tunnel is the 
longest in the world, being 18.13 miles long, 10ft. 3in. 
wide and 11lft. 6in. high. 


Tue steel mills at Sault Ste. Marie, Ontario, have taken 
on over 600 men since the first of the year. Two open- 
hearth furnaces have been started, and rolling of rails 
on 6 large order has begun. 

WE are informed that the Lord President of the Council 
has appointed Mr. F. 8. Sinnatt, M.B.E. (Mil.), M.Sc. 
(Tech.), F.1.C., M.I. Min. E., to be Assistant Director of 
Fuel Research, as from April Ist next. 


Tue research yacht St. George, which has been recon - 
ditioned for exploratory work in the Pacific, has left 
Dartmouth for a trial cruise. She is of about 1000 tons 
and is to spend ten months in the South Pacific. 


Tse Okehampton and District Agricultural Associa- 
tion has decided to construct a permanent exhibition 
ground, not only for its own use, but so that it may 
also invite other more important shows to Devon. 





BorING in connection with a water supply scheme for 
Austerfield, in the Doncaster rural district, is proceeding, 
and the borehole has now reached a depth of 292ft. A 
| sample of the water taken at a depth of 257ft. has been 
sent for analysis. 


Tae Yallourn-Yarraville transmission line of the 
Victorian Electricity Commission, part of the big Morwell 
scheme, has been completed and subjected to an insula- 
tion test, which was quite satisfactory. The working 
pressure is 132,000 volts. 

In a Parliamentary question, Mr. Burchall asked the 
Minister of Health whether he p to take any 
steps to deal with the smoke nuisance in large cities, 
and Mr. Greenwood, in a written answer, said that the 
question of introducing legislation was receiving con- 
sideration. 

THE meeting of the South-Western District of the Insti- 
tution of Municipal and County Engineers, held at Torquay 
on March Ist, passed a resolution in favour of the forma- 
tion of a Regional Advisory Committee of the members 
of the Institution in the district on the question of regional 
town-planning. 

THe Lord Mayor of Birmingham, speaking at the 
annual dinner of the Birmingham and District Association 
of the Institution of Civil Engineers on Fi 7th, 
said that the city would be unspeakably al to 
the civil engineers if they could produce a scheme by 
which they could get traffic across New-street Station. 
They had got to get traffic across in some way sooner or 
later, although possibly it might not be in his time. 


Tue Tokyo electric bureau proposes, according to 
the Far Eastern Review, to order about 400 tramears 
from Nagoya. It is expected that the total number of 
cars at the end of March will be about 1200, and the 
congestion greatly alleviated. At present there ar®about 
800 cars operated in Tokyo. Before the earthquake there 
were about 1350 street. cars in service in the city. The 
authorities will also order 1000 motor cars to relieve the 
existing congestion. 


In the growing list of successful South African industries 
is to be included the Rand carbide factory at Germiston. 
Development has proceeded to such an extent that the 
monthly output of carbide now amounts to 460 tons, which 
is stated to be sufficient to meet the demands of the whole 
of South Africa, Rhodesia, and Nyasaland. The English 
firm of Allen-Liversidge, Limited, is now laying down a 
plant alongside the carbide works for the production of 
dissolved acetylene gas. 


Tue explorations made in the lignite basin of the 
Sierra és Capua, in the Province of Murcia, under the 


auspices of a Spanish financial group, have, it is reported, 
i very satisfactory results. The deposit appears 
to contain some six million tons of excellent fuel, which 
has been analysed on a large scale in Germany, the United 
States and France. The lignite will be employed as 
ised fuel for the production{of electrical power, and 

also for other purposes. 


Ly the course of his speech at the annual meeting of the 
Great Western Railway on February, 27th, Viscount 
Churchill said that they were taking active measures to 
overtake arrears in renewal of rolling stock and in the 
provision of new stock to meet growth of traffic. In this 
connection, he referred to what he described as a point of 
very considerable importance. We quote: “In placing 
orders for stores, the company has consistently followed 
the policy of dealing only with British manufacturers, but 
it is useless to ignore the fact that materials of many 
descriptions can be purchased abroad at prices considerably 
below those of British manufacturers. 1 feel certain that 
the shareholders will approve the course which has been 
taken by the board in the interests of British trade and to 
relieve unemployment. Of course, what the future may 
have in store for us no one can tell, and I can only hope 
that to enable us to continue this policy the prices charged 








by British manufacturers may before long come down to 


icals, beginning with the American Journal of |a more reasonable level as compared with their com- 


petito:s abroad.” 
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>} SENTINEL STEAM WAGON WORKS, SHREWSBURY 


(For description see page 280) 
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FIG, 13—THE CHEMICAL LABORATORY 
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Imperial Wireless Telegraphy. 


Tue recently issued report of the Imperial Wire- 
less Telegraph Committee has given rise to a con- 
siderable amount of comment. Unfortunately, 
the establishment of the Imperial Wireless Chain has 
| already been greatly delayed, and it does not appear 
that all the differences of opinion on the matter 

are even now definitely settled. Our readers will 
perhaps remember that in May of 1922 Dr. Eccles 
read a paper on the subject at the Society of Arts, 
and that his suggestions met with very strong 
adverse criticism from Mr. Godfrey Isaacs and 
Senator Marconi, the former challenging the right 
of the Government to use certain patents owned 
by the Marconi company, whilst Senator Marconi 
argued that the station spacing suggested by Dr. 
Eccles was much too small, and that if more power- 
ful stations were built the range of transmission 
could be considerably extended. Similarly, the 
recently issued report of the Imperial Wireless 
Telegraph Committee, which suggests that, through 
the Post Office, the State should own all wireless 
stations in Great Britain for communication with 
the Overseas Dominions, Colonics, Protectorates 
and Territories, has again resulted in a protest 
from the Marconi Company. In a letter to the 
Prime Minister, Mr.Godfrey Isaacs urges that before 
the Government comes to a decision on the Com- 


| 
| 
| 
} 





| mittee’s recommendations, the Marconi Company | 


should be allowed to state its case. 

This request is made because the company was 
not represented on the Committee, which therefore 
|had no opportunity of hearing the company’s 
| views on technical questions. There are other argu- 
| ments in the letter in support of the contention that 
| the company’s case should be heard, but it is with 
| the technical side of the matter that we are mainly 
concerned. If we understand Mr. Godfrey Isaacs’s 
letter rightly, he is of opinion that the technical 
knowledge acquired by his company’s engineers is 
essential for the establishment of an efficient wire- 
leas service, and that if the Committee’s scheme for 
constructing and working the whole of the Empire 
| stations by the Post Office be adopted, the service 
| will be inferior, both from a technical and financial 
| stoatipetn, to that which would be brought about 
| by co-operation between the Government and the 
To secure really efficient ser- 
vice, it is contended, it is essential that all the 
long-distance stations in this country, irrespective 
of whether they are for Empire or foreign work, 
should be operated under one administration, and 
be so designed as to enable them to be concentrated 
in the case of need on the traffic of any one of the 
Dominions at any time. Mr. Isaacs also contends 
that the common planning of the stations is essen- 








tial if the British wireless services are to secure the 
benefits of the most recent developments in wireless 
telegraphy. At the Society of Arts meeting in 
1922 Senator Marconi hinted that new technical 
developments might alter the whole situation, but 
he did not indicate what shape these developments 
were likely to take. It is now pretty evident, 
however, that what Senator Marconi had in mind 
was directive transmission. Since the meeting 
took place at the Society of Arts, a good deal of 
progress has been made with this system, which is 
claimed greatly to increase secrecy, to result in 
substantially higher transmission speeds, and to 
give considerable economy both as regards capital 
and working expenses. That the system is well 
out of the experimental stage is clear from the 
fact that the Marconi Company has designed its 
South African station, which is now in the course 
of erection, for directional working, and in view 
of the advantages which the system is claimed 
to offer, it certainly seems desirable that other 
stations. should be similarly equipped. In any 
case, there is no doubt, we think, that before the 
Government embarks upon the construction of new 
wireless stations it should thoroughly consider 
every scheme that is likely to add to the efficiency 
of the system, and the aid of all “ wireless ” people 
—Marconi or otherwise—who are capable of im- 
proving the service should be sought. For a long 
time past Imperial wireless communication has 
been very much in the same position as main line 
railway electrification. A great deal has been said 
and written about the subject, but little has been 
done. There have been arguments on State owner- 
ship versus private enterprise, arguments con- 
cerning the spacing of stations and the right of the 
Government to use certain patents, and on the 
whole the relations between the Government and 
the Marconi Company have not been happy. The 
report under consideration shows that lengthy nego- 
tiations have taken place between the two parties, 
and it is stated that when the inquiry was opened, 
the members of the Committee found that these 
negotiations had ended in a deadlock. Yet in his 
letter to the Prime Minister, Mr. Godfrey Isaacs 
said that he was not aware that any deadlock had 
occurred. 

These ineffective negotiations have served to 
continue the misfortunes which have dogged the 
footsteps of Empire wireless, and have caused the 
delays which have placed the Empire behind other 
nations in the use of wireless telegraphy. But 
whilst the politicians, lawyers and business men 
have been arguing over the matter, the technical 
people have not been standing still. Since Imperial 
wireless communication was first suggested, many 
improvements have been made, and it is just 
possible that, after all, the delay in establishing 
the wireless chain is not such a serious matter as 
many suppose. Assuming that the Government 
decides to take full advantage of all the latest 
technical developments—and we sincerely hope 
that it will—then, when the chain of stations is 
established, a more efficient and otherwise more 
satisfactory service will be provided than that 
which would have been obtained if the stations had 
been erected some years ago. In wireless work, as 
in all other branches of engineering, efficiency and 
reliability are the main requirements. It is known 
that with the ordinary system of transmission in 
which the waves are radiated in all directions, a 
considerable amount of power may be needed at 
the transmission end to overcome atmospherics 
and to send reliable messages over long distances 
during all times of the year. But with directional 
wireless, which is apparently what the Marconi Com- 
pany is putting forward for the Empire chain, short 
waves are focussed into a beam at the source from 
which they are radiated. Much of the waste which 
is usually experienced is@herefore eliminated, and 
this advantage, together with others, would seem to 
indicate that the system. is at least worthy of the 
Government’s consideration. 


Engineers and English. 


THERE is, we are convinced, a current belief 
that engineers are members of a dry, logical and 
practical race, which has no imagination outside 
the inexhaustible permiitations of mechanisms, 
and lives only for those things that it can find in 
text-books or solve by mathematics. They are 
thought to exist in a pregise world of their own, and 
to look down with an air of condescension on the 
other world that is swayed by a great many things 
that have nothing whatever to do with the scientific 
method of thought, and is moved by sentiments 
which are wholly illogical. Engineers, we fear, 





are held to have no souls beyond their beloved 
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mechanisms, just as G. B. Shaw’s “‘ Bradford manu- 
facturer ’ has no soul beyond his woollens. That 
there must be some foundation for that belief goes 
without saying, for it could not have sprung out 
of nothingness, any more than the French stage 
conception of an Englishman or the English stage 
conception of a Frenchman could have done. But 
it is as far from the complete truth as they are. 
Its origin is not difficult to find. We have only to 
observe that at an early stage of their education 
engineers are taken away from those literary 
subjects which form the basis of a classical educa- 
tion, and in each successive stage through public 
school and university, find less and less time for 
the study of all those things that are commonly 
held to make for refinement, to see how the idea 
has arisen. It does, indeed, happen that, since at 
the most receptive period of their lives they are 
not kept in touch with the delicate influence of 
high literature, they lack some of that appreciation 
of it that marks the men of a few other professions. 
But the old Adam remains with them. They 
respond to fine sentiments finely expressed as 
freely as other men, and, as we saw at the lecture 
delivered last week at the Institution of Mecha- 
nical Engineers by Colonel Kitson Clark, are as 
deeply stirred by good literature. 

Colonel Kitson Clark opened his lecture with 
the remark that the Institution of Mechanical 
Engineers insisted that those who desired the 
privilege of membership must pass beyond the 
specialised function of their profession. He 
referred no doubt to the General Knowledge paper 
which is found in the Institution examinations. 
That such a paper is retained, is an admirable 
thing, but it will, we fear, be of little avail if it 
be regarded in a perfunctory spirit by candidates, 
and it is in that spirit that young engineers are 
all too likely to look upon it. We believe we are 
right in saying that at no technical college is any 
attempt made to sustain or encourage literary 
studies. The engineering curriculum does not 
nowadays include a single subject unconnected 
with science or technology. There is no time for 
such subjects at the college and very little in the 
home life of the students. It may be that the force 
of circumstances is driving us onwards on a course 
that will end in regret. The perfect citizen cannot 
be made by engineering or science alone. Something 
more is wanted, not only to round off the engineer’s 
education, but to fit him for the duties he will be 
called upon to perform in his profession. It is a 
remarkable fact that many employers are now ask- 
ing for men with general, in place of specialised 
education, and that university men who, even if 
they take an engineering course, have opportunities 
for the opening of their minds which are denied to 
the students of technical colleges, are given a 
preference in applications for berths. Employers 
are awaking to the fact that a technical education 
with nothing more does not produce just the class 
of men they want. It was stated recently by an 
eminent speaker that there is a marked tendency 
to look with more favour on a classical education. 
We are glad to hear it. Not that we think a know- 
ledge of Greek and Latin is necessary to engineers, 
but that we see in the “classical method” a 
value not far below that of the “ scientific method ” 
even for them. In our own language there exists 
a fine classical literature, and useful foreign lan- 
guages are not less rich in it. They, we believe, 
can be employed with just as much profit for the 
refinement of engineers as the dead tongues, and 
if means of retaining them in curricula were possible 
much of the narrowness of outlook which is the 
inevitable result of the present highly specialised 
training would be removed. Might we not hope 
to see also a greater respect for our language, and 
less tolerance of the slipshod and arid English 
which appears in our text-books, no less than in 
our daily papers ? Colonel Kitson Clark showed 
by a quotation from Kipling how a purely tech- 
nical matter may be handled with literary style, 
and with such examples before us as Faraday, 
Tyndall, Huxley, Rankine and many others pro- 
vide, we have evidence enough that good English 
adds to the accuracy and force of scientific exposition, 
whilst imbuing it with a charm that enormously 
widens the circle reached by it. By the will of 
Heaven, some few men may attain to a grace of 
style without pursuing literary studies, but to 
few is that gift given without labour, and therefore, 
if we admit that it is desirable in itself, we must 
provide the means by which it may be acquired. 

Mechanical engineers, more frequently than 
members of other professions, raise themselves from 
the lower ranks of society. The profession as a whole 
suffers in consequence from a greater difficulty in 
maintaining that social] status which it merits by 


its works. No one will deny for a moment that 
a liberal education has a refining influence and that 
by itself it may fit men, whatever their origin, to 
move in any rank of society to which they may 
seek admission. A scientific education by itself 
rarely achieves the same object. Even scientific 
circles themselves demand of a man who lacks 
refinement that he should make up for that need 
by superlative scientific attainments. There are 
those, no doubt, who condemn such differentiation 
as snobbery, but even they must admit that it 
exists, and that it cannot be destroyed by calling 
it ugly names. For ourselves, we see no trace of 
snobbery in it, but rather an appreciation of real 
merit, for surely the man who combines a refined 
intellect with professional ability is better than he 
who has only the latter. We observe, therefore, 
with pleasure every movement which indicates in 
however small a degree that engineers are taking 
@ greater interest in literary studies, and that 
employers are finding that men with liberal educa- 
tion are better fitted for the world of business 
than those who know nothing outside the sphere 
of science, and contemn all that is implied by a 
classical education. 








Engine and Boiler Test Codes. 


Ir is known that a committee has been con- 
sidering for some time the revision of test codes 
for heat engines and boilers, but little or no infor- 
mation about its work has been published, and 
some misunderstanding has in consequence arisen. 
We are, therefore, glad to be able to place the follow- 
ing notes, supplied by the committee, before our 
readers. 


In 1902 the Institution of Civil Engineers pub- 
lished a Code with the object of systematising Tests 
of Boilers and Steam Engines, and in 1913 this Code 
was revised. In September of 1922 the Institution 
of Civil Engineers invited seven other Institutions 
to co-operate in the revision of the 1913 Code and 
in the establishment of a Code for Internal Com- 
bustion Engines, and for this purpose a Committee 
was formed to which the eight Institutions have 
nominated four members each, while in addition 
there are representatives of the British Electrical 
and Allied Manufacturers’ Association and of the 
British Engineers’ Association. The eight Institu- 
tions are :—The Institution of Civil Engineers, The 
Institution of Mechanical Engineers, The Institution 
of Electrical Engineers, The Institution of Naval 
Architects, The Institution of Marine Engineers, 
The North-East Coast Institution of Engineers and 
Shipbuilders, The Institution of Engineers and Ship- 
builders in Scotland, The Institute of Chemistry 
of Great Britain and Ireland. 

The membership of the Committee has been care- 
fully chosen so as to include experts in the various 
departments of the inquiry as well as users and makers 
of all the various kinds of heat engines. 

The Main Committee is divided into sub-com- 
mittees and panels which are empowered to co-opt 
members to obtain advice on any special point, and 
the distribution of the work between them will give 
some idea of the scope of the undertaking. 

Sub-Committee I.: Boilers and Steam Engines, 
the details being entrusted to :— 

Panel A: Revision of the 1913 Boiler and Engine 
Code. 

Panel B : Steam Turbines for Land Purposes. 

Panel C: Steam Turbines for Marine Purposes. 


Sub-Committee II. : Internal Combustion Engines 
the details being entrusted to :— 

Panel D: Gas Engines and Gas Producers. 

Panel E: Petrol and Paraffin Oil Engines. 

Panel F : Heavy Oil Engines. 

Sub-Committee ITT. : Calorific value of Fuels. 
Sub-Committee IV.: Methods of measurement 
and the use of instruments. 

Sub-Committee V.: Definitions and values as 
applicable to units of measurement, &c. 

In the revision of the 1913 Code the question of 
separating the furnace efficiency from the heating 
surface efficiency of boilers is being considered. 
The methods of making measurements will also 
be added to, so as to include instruments and 
apparatus now available. 

The tabulated forms required for a ‘ compre- 
hensive *’ test of the respective types of heat engines 
are now nearly completed. Selected items have 
been abstracted to produce short forms suitable 
for “‘commercial’’ tests. It is proposed to print 
separate forms both for ‘‘ comprehensive”’. and 
““commercial” trials for boilers, gas producers 
and all the various heat engines. 

The next stage in the work will be the preparation 
of an appendix giving suitable methods for making 
the various measurements, and of another appendix 
setting out the calculations required to arrive at 








the eonelusions derived from the data obtained by 
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observation. Separate appendices will be prepared 
for “eomprehénsive”’ and for “ commercial ’’ trials, 

In due course it is proposed to submit various 
items for discussion to the particular Institution 
or Institutions most interested in the items in ques- 
tion. In this way it is hoped that the final findings 
of the Committee will embody the views of all those 
interested in the testing of Heat Engines. lor 
example: The standard of comparison for Steam 
Engines was determined by a Committeee of the 
Institution of Civil Engineers in 1905, and it |ias 
been generally adopted. Similar standards jor 
Internal Combustion Engines are not yet generally 
recognised. Such standards are in preparation 
by Sub-Committee II., and when determined will 
be made the subject of a discussion before the inter. 
ested Institutions. 

A very important feature is the fact that the 
Committee is in close touch with the corresponding 
Committee of the American Society of Mechanica! 
Engineers. 

The secretarial work is undertaken by the Instit.- 
tion of Civil Engineers. 








The Railways of India. 


THE recent receipt of the report for the year ended 
March 31st, 1923, of the Railway Board reminds us 
that the future of the railways of India continues, 
as yet, unsettled. Three changes for the better have, 
however, been made. One is that the Railway Board 
is being reconstituted. The Acworth Committee of 
1920-21 made some severe comments on the duties 
the Board had to perform. The members, it was said, 
spent a large part of their time, on the one hand, in 
doing the work of their subordinates, which these sul)- 
ordinates ought to do for themselves, and, on the 


|other hand, in obtaining from their superiors pe: 


mission to do the things which they are fully com- 
petent and ought to be permitted to do for them 
selves. lf a member of the Board, it was further 
remarked, absented himself for a fortnight, the 
accumulation of papers would be so great that he 
would find it almost impossible to overtake it. There 
is laid upon the shoulders of the members of the 
Board a burden of routine work which is more than 
three men can cope with. The Aeworth report then 
observed :—‘* The proper function of the Railwa) 
Board is not to carry out routine duties, but to shape 
policy, to watch, to think, and to plan.” It therefore 
recommended that the head of the Board should be 
called the Chief Commissioner of Railways ani 
Ports ; that he should be a technical railwayman and 
with the status of a Secretary to Government, so that 
he might have a right of access to the Viceroy and 
that he should be responsible, under the Member oi 
Council for Communications, for arriving at decisions 
on technical questions or for advising the Minister 
on matters of railway policy. He should not be. 
as was the President of the Railway Board, subject 
to be out-voted and over-ruled by his colleagues on 
the Board. The new Chief Commissioner was 
appointed in November, 1922, in the person of Mr. 
C. D. M. Hindley, a comparatively young man, an 


‘engineer by profession, who joined the East Indian 


Railway in 1897 and by 1920 had become its agent 
He had occupied that position for less than two year 
when he went to the Caleutta Port Commission a-« 
its chairman, which office he resigned in order to join 
the Railway Board. 

The second change for the better—also a conse 
quence of the Acworth report—is a revision of the 
statistics furnished to the Board, many of which are 
reproduced in these annual reports. The forms, now 
superseded, were introduced in 1880, “‘a period in 
railway history which,” again quoting the Acworth 
Committee, “‘ may be described as medizval.”’ One 
very important change herein is that, as with the 
administration by the Inter-State Commerce Com 
mission of the American railways, the Indian systems 
are divided into three classes. Class I.—the highest— 
consists of railways with gross earnings of fifty lakh- 
of rupees, which continue to submit their statistical 
returns in full, while the others do so in a condensed 
form. No longer will it be , asin an example 
given by Sir William Acworth and his colleagues, for 
a railway, only 58 miles in length, whose typical annual 
earnings were one rupee from the carriage of beer. 
five rupees from the carriage of engine parts, an 
eight rupees from cigars, to occupy the space ol 
twenty-one pages of typewritten folio with the 
details of its year’s work. Class I. roads will now 
be able to compare each other’s operations and results. 
The introduction of scientific methods of railway 
working in recent years has, says the present report. 
shown that properly prepared statistics form a most 
valuable portion of the machinery whereby the rail- 
way management is able to improve efficiency in the 
details of working, and effect economies in working 
costs. The main change is the introduction of monthly 
in‘addition to yearly statistics, which will ensure the 
supply of up-to-date information of the working 0! 
railways to the Railway Board and enable the rail 
ways to compare their own working with that of othe: 
railways, month by month, as is done in England and 
America. 

The third change is one that has only just been 
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made, and was not therefore mentioned in the 
Administration report now under our notice. It is 
the complete separation of the railway finances from 
those of the central Budget, Consideration of this 


question filled eight pages of the Acworth report and 
was therein summarised as follows :—‘‘ We recom- 


mend that the Finance Department should cease to 
control the internal finance of the railways ; that the 


railways should have a separate budget of their own, | 
be responsible for earning and expending their own | 


income and for providing such net revenue as is | 
required to meet the interest on the debt incurred | 
or to be ineurred by the Government for railway 
purposes *’ Sir Basil Blackett, the Finance Member | 
of the Indian Government, in making his Budget 
statement on the 29th ult., mentioned this matter, 
and said that a resolution approving of the change 
was to be submitted to the Assembly. If it were 
agreed to, the railways would have the right to retain 
any surplus over and above what they paid the 
Government as interest on the capital advanced 
and to apply it to the creation of reserves—which 
they had never had—to the improvement of the 
services they render to the public and to the reduction 
of the price which they charge for those services. 
One change has not been made, and that the question 
still remains an open one is a matter for congratula- 
tion. This question is whether all the railways shall | 
be State managed and whether private management 
on those not State worked shall be continued. The 
present report says that the Acworth Committee 
was divided in its opinion on this matter. When the | 
Assembly debated the question in February, 1923, 
the non-official Indian members were almost unanim- | 
ously in favour of State management, and indeed | 
were able to carry a resolution recommending the 
placing of the East Indian and the Great Indian 
Peninsular railways—whose contracts expire on 
December 31st, 1924, and June 30th, 1925, respec- 
tively—under State management as from those dates. 
The Government of India, however, expressed itself 
as being so convinced by the almost universal 
failure of this method in other countries that it 
proposed, while accepting the necessity for taking 
over the management of these two systems, to con- 
tinue its efforts to devise a satisfactory form of 
company domiciled in India to take these railways | 
over eventually on a basis of real company manage- 
ment. The position at the close of the year under | 
review was that arrangements had been instituted 
for bringing both the railways named under State 
management at the termination of their contracts. 

It has long been recognised that the present width 
and height of engines and rolling stock on the 5ft. 6in. 
railways of India could, with safety and great advan- 
tages in working, be considerably increased were it 
not for the restrictions imposed by existing fixed 
structures. An investigation into the cost of the 
necessary alterations to bridges, tunnels and other 
works was undertaken by the Railway Board, and 
pending a decision as to the possibility of providing 
the considerable amount of money required, it was 
decided that all new works and renewals of existing 
works should be carried out so as to allow of the 
eventual introduction of vehicles about 12ft. wide | 
and 15}ft. high. Passenger coaches, 12ft. in width, 
are being built for the new Bombay electrified sub- 
urban services. 

The large amount of capital locked up in stores 
was very unfavourably commented upon by the | 
Incheape Retrenchment Committee, and the report 
says that the whole matter was under examination 
by Mr. G. G. Sim, the new Financial Commissioner | 
on the Board, an appointment resulting from the 
Aeworth report. 

During the year some metre-gauge 4-6-0 goods 
engines were built in the Ajmere shops of the Bombay, 
Baroda and Central India Railway. The special 
feature of these engines is the boiler, which is of the 
wide fire-box type with large grate for burning low 
grades of country coal economically. The ratio of 
grate area to cylinder volume is over 45 per cent. 
greater than that followed in the usual metre-gauge 
practice in India. The building of these engines 
entirely from raw material was an exception to the 
general policy of Indian railways. 

















|}on page 8, in which he dismisses this method of 
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Coke and its Uses. 
134 pp., with 
19s. 6d. net. 

THs is another of the handsome well-printed and 

well-illustrated volumes dealing with technical sub- 

jects which Messrs. Benn Bros. are bringing out 
at regular intervals. The author has had a long | 
experience as engineer and fuel expert to the London 

Coke Committee, and for this reason he writes with 

special knowledge of his subject in its relation to 

smoke prevention and fuel economy. Making allow- 
ance for the fact that Mr. Nicol is a propagandist, | 
and by the office which he holds is precluded from | 
dealing with the subject from a strictly independent 
point of view, the book is a very useful addition 
to the technical literature of coke. The fact that | 
this personal bias might be regarded as prejudicing 
some of the data presented is recognised frankly, | 


By E. W. L. 
33 Illustrations. 


Nicot. xii + 
Benn Bros. 





|reference to the other chapters of this book. 


|statement of the present position with regard to 
|“*found favour with gas-making authorities as an 
|economic method of producing gas” ; 
| method of producing a smokeless fuel which can be 


| arrangements for increasing the draught, it is cer- 


and Mr. Nicol states in his preface that, so far as 
possible, all statements regarding the relative effi- 
| ciencies of coal and coke as fuels for steam raising 
are based on tests carried out by independent autho- 
rities. 

The book is divided into chapters dealing with 
the following subjects :—Processes of Coal Car- 


| bonisation ; Coke Lore; Coke as Fuel for Steam 


Raising ; Coke as Fuel for Electric Power Stations ; 
Fuel Blending; The Chain Grate Stoker; Coke as 
Fuel for Hand-fired Boilers ; Evaporative Capacity 
of Coke-fired Boilers ; The Influence of Excess Air ; 
Forced Draught as a Factor Bearing upon Economy 
in Fuel Practice ; Coal Smoke ; Smoke Prevention ; 
Calorific Power as a Basis of Fuel Purchase ; Coke 
as Fuel for Motor Road Transport ; Coke as Fuel 
for Marine Boilers ; Grading of Coke; The Smoke- 
less Fire; Coke-fired Hot-water Supply Boilers ; 
Coke as Fuel for Cooking. 

Chapters IV., V. and VI., dealing with the use 
of coke for steam raising generally and especially in 
electric power stations, will be read with interest 
by engineers ; for the author contends that by the 
use of what is known as the Sandwich system of 
firing the boilers, the difficulties which were met 
with in firing chain-grate stokers with coke have now 


| been overcome. A further advantage is, that by 


using fuels having different physical and chemical 
characteristics, the intensity of the combustion can 
be considerably increased and the efficiency of the 
boiler furnace can be raised. The following passage 
from Chapter IV. may be quoted on this important 
point :—* The blending of coal gas with carburetted 
or blue water gas, so that the resultant mixture 
conforms to the declared standard of calorific power, 


| &e., is also a practice which has been brought within 


the region of an exact science by gas engineers ; 
and the possibility of blending, in order to improve 
the efficiency of the combustion of gaseous fuel, 


|is a subject which is new receiving close attention. 


Users of pulverised coal also recognise the advan- 
tages of blending high and low-grade fuels, for 
specific purposes or for commercial considerations ; 
& practice to which this system of combustion readily 
lends itself. For use in rotary cement kilns, for 
instance, a certain minimum of volatile combustible 
in the pulverised fuel is necessary in order te avoid 
risk of unburnt carbon finding its way into the cement 
material. With this knowledge, the larger user, 
who is usually a shrewd buyer, takes advantage 
of variations in prices; and having ascertained 
their proximate analyses, he proceeds to compound 
@ mixture of two or more different kinds that will 
conform to his requirements at minimum cost. 
This is one of the advantages of this system which 
has very considerable importance ; but apart from 
the larger consideration of coal conservation, it may 
be of interest to examine to what extent the ordinary 
power user may avail himself of the practical and 
financial advantages that accrue from the judicious 
blending of different kinds or grades of coal—bitu- 
minous or anthracite—with gas coke or coke breeze, 
with the object of improving the thermal and com- 
mercial efficiency of his boiler plant, and at the same 
time preventing the emission of visible smoke.” 

Chapters VIII. and IX. deal with the evaporative 
efficiency of coke-fired boilers ; and in them figures are 
given showing efficiencies for boilers and economisers 
as high as 89 per cent., and reductions in cost of 
from 23 to 52 per cent. when compared with coal. 
An independent test by Messrs. Brownlie and Green 
of coke-fired boilers at a London dye works gave 
@ net efficiency of 86 per cent. under the normal 
conditions of work; and in a note to their report 
the testers state that ‘the plant is the most efficient 
we have ever tested.” 

Limits of space will not detailed 
It 
may be noted, however, that Chapters XVIII. and 
XIX., discussing the use of coke for domestic pur- 
poses, will prove of interest to all existing or pro- 
spective householders ; and as coke is a smokeless 
fuel, those who adopt it for heating purposes in the 
home will know they are not adding to the nuisance 
and damage caused by ordinary domestic smoke. 

The only point upon which the reviewer disagrees 
with Mr. Nicol is with his attitude towards low- 
temperature coke ; and the very short paragraph 


permit any 


carbonisation as of little interest, is hardly a fair 
this process. It may be true that it has not yet 


but as a 


knowledge of firms to give the lads a good start in the 
careers they elect for themselves. But he enacts from 
them in return three promises. First, that they will 
try their hardest to succeed ; , that they will 
run a ** keep clean in thought, word and deed ”’ ; 
and thirdly, that they will trust him with their difficulties. 
These are his “‘ Promise Boys,’’ whose number is ever 
increasing. His method is essentially a human one, 
based on the personal touch secured either by knowledge 
or correspondence. What he has done and what he is 
still doing is set forth in this little book, which parents 
of trade would do well to consult. We need only 
add that Mr. Johnson is the executive officer, Choice of 
Employment, Willesden Education Committee. His 
work is, therefo%, official, but he has broken the bonds 
of officialdom and made a flexible human scheme of a 
rigid mechanical one. 





British Coasters. By F. J. N. Wedge and Frank C. 
Bowen, London : Sampson Low, Marston and Co., Limited. 
Price 21s. net.—A few months ago we had the pleasure of 
reviewing the first number of an annual volume, “ Mer- 
chant Ships of the World,” edited by the same authors. 
“ British Coasters’ follows in natural sequence, and is 
also an annual volume descriptive of power-propelled 
vessels of between 100 and 1000 tons gross, trading in 
home waters, and also of sea-going tugs and salvage craft. 
Although differing somewhat in form and make-up from 
the earlier and larger volume, it contains approximately 
similar information, with different details suited to the 
purpose to which the vessels in question are put. Thus, 
the draught, which is of particular importance for coast- 
ing ships, has received careful attention, and every effort 
has been made to get both the load and the light draught, 
as well as the overall length of the ship. Sea-going tugs 
and salvage craft are included with coasting craft, and all 
are indexed according to the alphabetical names of the 
ships. Other useful tables include coasters indexed accord- 
ing to deadweight and tugs and salvage craft according to 
horse-power. The book is one which should enjoy a wide 
use among all interested in the various branches of our 
British coasting trade. 

Petroleum Technologist’s Pocket Book. Revised by 
A. W. Eastlake. London: Charles Griffin and Co. 1923. 
15s. net.—This pocket book, unlike some others professing 





| to be of a specialised character, is not encumbered with 
|@ mass of information which can be obtained from any 
| other reference book, although there is a small proportion 


of such material, and is almost entirely devoted to the 
subject matter its title indicates. It includes, in all, some 
550 pages, and is divided into nine sections dealing with : 
—General Information, Geology, Physics and Chemistry, 
Production, Refining, Transport and Testing, Use, Weights 
and Measures, Miscellaneous Subjects and Statistics. It 
is noteworthy that throughout the text there is an absence 
of any tendency towards advertisement, and the informa 

tion appears to be quite impartial. An interesting case 
mentioned under the heading ‘* Uses ”’ is that of a railway 
in Texas, which was once worked by burning natural gas 
under the boilers of the locomotives. 


The South Wales Coal Buyers’ Handbook. By 
William Philips, West Bute-street, Cardiff. Price 10s.— 
This usefal little volume is dascribed “as a guide to 
the coal, coke and patent-fuel trade for salesmen, buyers 
and users.” It opens with a brief history of the South 
Wales coalfield, and then passes on to consider South 
Wales collieries. Chapter IIT. gives many useful par- 
ticulars about South Wales steam coal, and has a valuable 
list of South Wales collieries and coals classified according 








burned in the ordinary open grate without special 





tainly worthy of a more extended and sympathetic 
comment from the author. 


SHORT NOTICES. 


A Right Start: A Book for British Parents. By 
Frederick E. Johnson. With a Preface by Lord Askwith. 
Methuen and Co., Limited. 2s.—For years Mr. Johnson 
has been a devoted worker for the welfare of boys of the 
industrial class. He is a stout opponent of blind-alley 
occupations, and @ confirmed believer that all boys can 
be led into good paths if personal interest be shown in 
them. He invites parents and boys to write to him 
about their difficulties, and he uses his own personal 


| Cooper. 
| search Association, 6, Lloyd's-avenue, E.C. 3. 





to their natural ports. In succeeding chapters anthracite 
and other coals are dealt with in a somewhat similar 
manner. There are besides several chapters on the dis- 
tribution, inspection, sampling, shipping and stowage 
of coal. Such a handbook should prove very useful 
to all engaged in or interested in the coals and collieries 
of South Wales. 


Boiler Chemistry and Feed Water Supplies. By J. H. 
Paul. London: Longmans, Green and Co. 1923. I4s. 
net.—This work contains a large mass of information 
concerning the impurities in water and their effect on 
apparatus in which the water is used. It is essentially 
technical, but the author has been very successful in 
using such expressions as any ordinary reader can easily 
understand. In the chapter dealing with water softening, 
the author gives a warning against the practice of using 
too little soda in the softener, and explains the limitations 
of the Permutit system of softening. There is included 
a large number of analyses of water from all over the world. 


Practical Moulding. By 8. J. Parsons. London: 
George Routledge and Sons. 1923. 5s. net.—A com- 
prehensive work dealing with the subject of foundry 
moulding from the practical point of view. There are a 
few chapters on metals, melting and founding, but the 
bulk of the book is devoted strictly to the subject in hand. 
It is well illustrated by a large number of line drawings 
and sketches. 


BOOKS RECEIVED. 


The Una-flow Steam Engine. By Professor J. Stumpf 
Second edition. London: Constable and Co., Limited, 
10-12, Orange-street, Leicester-square, W.C.2. Price 


20s. net. 


The Exothermic Reaction of Portland Cement Clinker 
Pormation. Compiled by Dr. G. Martin and W. J 
London: The British Portland Cement Re 


Exposure Tests on Colourless Waterproofing Materials. 


| By D. W. Kessler, being Technologic Paper No, 248 
‘ot the United States Bureau of Standards, Department 
| of Commerce. 


Washington : The Government Printing 
Office. 1924. Price 15 cents. 

The Modern Soap and Detergent Industry, including 
Glycerol Manufacture. In three volumes. Vol. I., Theory 
and Practice of Soap Making. By Geoffrey Martin. 
London: Crosby Lockwood and Son, Stationers’ Hall). 
court, London, E,C. 4, Price 36s. net, 
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The Camden Town Extension, 
London Electric Railways. 


THe City and South London Railway was, it is 
generally known, the first tube railway. It was 
opened, as between King William-street—-The Bank— 
and Stockwell, in 1890, was extended northwards to 
Moorgate-street and southwards to Clapham Common 
in 1900 ; from Moorgate-street to the Angel, Islington, 
in 1901; and to Euston in 1907. Clapham Common 
and Euston have, since the last-named year, been the 
two termini of the line. The Charint® Cross, Euston 
and Hampstead Railway-—opened in 1907—-passes 
through Euston, but at a higher level than the City 
and South London Station, and it has long been 
recognised that it would be of great convenience to 
the travelling public were there to be communication 
between the two lines at that point. Powers to effect 
this intercommunication were obtained in 1913, but 
not until less than two years ago was the work put in 
hand. Since then the Hampstead line has been 
extended from Golders Green to Hendon, and, within 
the next few weeks, will reach Edgware. The same 
period will also see the completion of the junction 
between the City and South London and Hampstead 
railways—known as the Camden Town Extension. 
Part of this scheme is the enlargement of the tunnels 
of the South London Railway to standard dimensions, 
so as to allow for the necessary through running. 
This work, too, will shortly be completed as far as 
Moorgate-street, and when the lines are opened for 
traffic—-which it is hoped they will be by Easter 
it will be possible to run through trains from Hendon 
and Highgate to Moorgate and vice versd. Later, 
when the tunnels south of Moorgate-street are 
enlarged, the through services will be run to and from 
Clapham Common. From the last-named station the 
City and South London is being extended to Morden. 
Incidentally, the Charing Cross, Euston and Hamp- 
stead is shortly to be continued to Kennington, and 
the two systems, together with those of their asso- 
eiates—the Metropolitan District and the Central 
London—-will then be as shown on the accompanying 
map, Fig. 1. 

The length of the Camden Town Extension is 
1.8 miles, and its construction has been made 
unusually difficult—-and therefore extremely inter- 
esting—by the presence of two connecting tube 





The new railway starts in two tubes from a point 
245ft. west of the western end of the City and South 
London station platforms at Euston, and immediately 
passes in a diagonal direction, running from south- 
west to north-east, under the Charing Cross, Euston 
and Hampstead Railway, by a curve approximately 
1050ft. in length. The commencing transition curve 
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FiG. 1-PLAN OF TUBE AND OTHER RAILWAYS 


has a length of 300ft., made up of 100ft., each of 
This is 


20 chain, 15 chain and 10 chain curves. 
followed by 450ft. of 438ft. radius on the north- 
bound—to Camden Town 
on the southbound. 
also 300ft. in length, and of the same radii as the first. 
The ordinary diameter of a tube is I1ft. 8}in., but 


road, and of 420ft. radius 
The other transition curve is 
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are the City and South London new lines, and outside 
are the new main lines between Charing Cross and 
Hendon, which permit trains from Charing Cross to 
proceed to Hendon without interfering with those 
from Clapham Common to Highgate, and trains from 
Highgate to go to Charing Cross without fouling the 
path of those from Hendon to Clapham Common, 
Existing facilities permit a train to go to Highgate 
whilst one is coming from Hendon, and the only 
junctions on the level will be (a) at points 19, signal 
diagram, Fig. 4, where the Charing Cross north. 
bound line splits for Hendon or Highgate; (6) at 
points 20, south end, where the Clapham Common 
northbound line similarly splits ; (c) points 21, where 
the Charing Cross and Clapham Common nort}h. 
bound lines join for Hendon ; (d) at points 20, north 
end, where these lines join for Highgate; (e) at 
points 25, where the Highgate southbound line 
splits for Charing Cross or Clapham Common ; (f) 
at points 23, north end, where the Hendon south. 
bound line similarly splits; (g) at points 23, south 
end, where the Hendon and Highgate southbound 
lines join for Clapham Common ; and (h) at points 22, 
where they join for Charing Cross. 

At cross section A A—-Fig. 3—-the two lines to 
Charing Cross are shown in a step-plate tunnel, 
eventually to enter a tube of ordinary dimensions. 
The lines from Charing Cross for Hendon and High. 
gate respectively, adjoin, and below and between the 
two step-plate tunnels is the new tube to Clapham 
Common, and on the extreme right, and at a higher 
level, is the new tube from that place. At cross 
section B B—Fig. 3—the two lines for going to Charing 
Cross are on the same level, and that for going to 
Clapham Common is under the existing line, which, 
when opened, will be that from Hendon to Charing 
Cross. To the right of the latter and on a slightly 
higher level is the existing northbound line. Further 
to the right the new tube from Charing Cross to 
Hendon passes under the new tube from Clapham 
Common. Cross section CC shows the relation to 
each other of the southbound tunnels. In cross 
section D D the three southbound lines are approxi 
mately on the same level. To the right of these are 
the two cross-over tunnels; one running south 
wards and one northwards, and carrying, reading 
from the left, the existing northbound line, the new 
northbound line from Clapham Common, and the new 
Charing Cross to Hendon Tube. 
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FIG. 2—DIAGRAM OF“ TUBE LINES BETWEEN EUSTON AND CAMDEN TOWN 


tunnels for the Highgate line at Camden Town. The 
lines carried in these tunnels joined the Hendon lines 
immediately at the south end of Camden Town Station 
platforms. In order to serve the Highgate line, the 
City and South London had to join the Charing 
Cross, Euston and Hampstead at a point south of the 
junction with the Highgate line. As it was essential 






Rad.11 chains 


where the radius is between 20 and 10 chains the 
diameter is increased to 12ft.; for 10 chains or less, 
it is 12ft. 6in. For the unusually sharp curve outside 
Euston, the diameter has been made 12ft. 6in. Where 
two lines converge or diverge, the tunnel is stepped 
from 1lft. 8}in. or 12ft., as the case may be, up to 25ft. 

From this sharp curve up to where the six tunnels 


19-8, Int. dia. Tunnel 4 

















Section -—T) | 









Work was commenced at Mornington-crescent 
Station, where two shafts were sunk, from which an 
8ft. tunnel heading was driven to gain access to the 
route of the two tubes from Euston and to build 
four shield chambers, 15ft. diameter—two for each 
tube—-wherein to erect the Greathead shields. A 
third shaft was sunk at Ampthill-square. The lines 
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Cross Section A.A 


that there should be no crossmg of lines on the level, 
but that all should be done by flying or burrowing 
junctions, the two tube tunnels immediately south 
of Camden Town Station have had to be increased to 
six. The diagram—Fig. 2—reproduced from our 
issue of February 22nd, gives some idea of the purpose 
of the six tunnels, and it will be of service, as showing 
the positions of Camden Town, the two stations at 
Euston and that at Mornington-crescent, to which 
occasional reference will have to be made herein, 





Cross Section BB. 
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of 15-0" int.dia, Tunnel 
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Cross Section C.C. 
FIG. 3—DIAGRAM OF THE CAMDEN TOWN EXTENSION 


commence. the line has curves varying from 15 to 

40 chains radius. The distance from the commence- 
ment of the line up to the intersection at the point 
| where the cross-section B B on the plan, Fig. 3, is 
| made is 1337 yards. From this intersection up to the 
| trailing points in the northbound Hendon line on 
| the extreme right in the plan is 740ft., and from the 
‘facing points in the Charing Cross northbound line 
| 980ft. The two centre lines are the existing tunnels, 
|the upper being the northhound: Adjoining these 













Granance Datem 
Cross Section D.D 


Swain Sc. 


| at the latter place were on the same level, and so one 
shaft sufficed. The Ampthill-square shaft was 150011. 
|from Euston, and the Mornington-crescent shaft~ 
3180ft. Two shields were built at Ampthill-square, 
which drove towards Euston; two of the four at 
| Mornington-crescent drove towards Ampthill-square, 
and the other two towards Camden. The materia! 
| met with was mostly London blue clay and red and 
| blue mottled; though a little sand was experienced 


| at some points, Compressed air was not at first used, 
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but it was available should it be found necessary, 
which proved to be the case, at about 100ft. south of 
Ampthill-square shaft, where a pocket of grey sand 
was run into on the top of the tunnel. Air was used 
for about 100 yards at that point and for about 55ft. 
in the corresponding section in the adjoining tunnel. 
The remainder of the work was executed without com- 
pressed air. When the line from Clapham Common 
was completed, an opening was made near the trailing 
junction, with the existing northbound line, into the 
route of the most westerly tube, and a shield chamber 
built, in which the Greathead shield, used on the other 
tube, was re-erected to drive southwards. The same 
thing was done as regards the southbound tunnels. 
These openings and shield chambers are seen on the 
plan—-Fig. 3. South of where the two new north- 
bound tubes intersect at cross section B B, an opening 








circle. For this work a staging was slung from the 
roof of the tunnel—as shown in Fig. 6. The seg- 
ments have a width of 2Uin. for tunnels of up to 16ft. 
diameter ; for anything larger the segments are 18in. 
Where tubes cross each other or are in close proximity, 
specially heavy segments of a width of }4in. are used, 
On the whole of the work some 13,000 tons of seg- 
ments were fixed, and 80,000 tons of earth removed. 
As can be easily realised, the work has necessitated 
some intricate setting-out and operation from many 
points. Despite this, the maximum error at any 
junction point has been only jin. 

The signalling is also most interesting, as the 
signalman cannot see any of the points or signals he 
works, and the only trains he can see are those going 
to Highgate. The provision of an illuminated diagram 
which shows him the condition of all the lines he is 























up to and past signal 12 be unoccupied, signal 5 
will not go to “ clear,’ even although the signalman 
has actuated its lever. The motorman of the follow- 
ing train will therefore come to a stand, and when he 
has done so he will actuate an electrical contact on 
the side of the tube, which will cause the signal to go 
to * clear ” and for the train to go forward to signal 6. 
There is no objection to this arrangement, as the 
following train must be stopped for the motorman 
to operate the contact, and the overlap on signal 6 
is sufficient for the speed that a train could attain 
in the distance between signals 5 and 6 after starting 
from rest. The same arrangement permits a train 
to proceed past signal 8 to signal 9; past 35 to 34; 
and past 40 to 39. 

Another interesting new feature is that each of the 
four cross-over tunnels is provided with telephonic 
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FIG. 4-SIGNAL DIAGRAM OF THE CAMDEN TOWN EXTENSION 


was made between them which is seen at cross section 
E E. 
Charing Cross—Hendon new tube. 

To allow for the line to Highgate to branch off, 


sé 


responsible for and the state—-whether “on” or 


It was used for giving access to the line of the | “ off ’—of his signals, meets all these difficulties. 


Track circuits hold the roads, so that no points can 
be moved under trains, nor if any vehicle be near them, 


there was already a cross-over tunnel on the north- and keep at “danger” the signals protecting any 
bound line at the Camden Town end. This tunnel section that is occupied. 


was 21ft. 2jin. diameter, and to allow for the connec- | 


Fig. 4 is a copy of the signal diagram. ‘Those 


tion with the tube from Clapham Common also, it | signals which bear a numeral without the prefix 8 


had to be mainly 23ft. 2}in., and in places 25ft.| are worked from the signal-box ; 
This meant the cutting away of all the | prefix are automatic signals ; 


diameter. 
concrete under the rails of the existing tube, and the 
replacement of all the segments. The concrete in 
the floor of the tube was cut away by pnewmatic 
hammers sufficiently to allow of the insertion of steel 
joists under the track. Headings were simultaneously 
driven from the most westerly tunnel—north of the 
shield chamber seen in Fig. 3 


bs 





FIGS. 5 AND 6—INTERIOR VIEW 


the rails gradually cut away, the material being 
removed by means of the headings. The original 
segments were thus removed piecemeal by means of 
the headings and new ones inserted to give the 
increased diameter. The gap created by the removal 
of the cross-over tunnel further west was filled in by 
concrete, as shown on the plan, Fig. 3. Much of this, 
it is important to note, was done during the day whilst 
trains were running. When work had been done on the 
open line during the night, everything was—as shown 
in the half-tone engravings, Figs. 5 and 6—securely 
timbered up before the trains commenced running. 
The corresponding cross-over tunnel had also to 
be widened from 21ft. 2}in. to 23ft. 2}in., which was 
done by setting back the existing segments on the 
east side for a distance of 2ft. Special castings were 
provided at the top and bottom to fill the gap thus 
created, and the tube consequently is not now a true 





and the concrete under ' 





those with the 
whilst those lettered 
RS repeat the signal that bears the same numeral, 
i.e., RS 124repeats the condition of 8 124. All signals 
are provided with automatic stops to pull up any 
train that should overrun the signal, and signal and 


i *.? 
stop return automatically to the “on” position after 


The cross-over road 18.18 used 
be worked from a signal-box at Mornington- 


a train has passed. 
to 


conmununication connected to Camden Town signal- 
box, and, if necessary, can be there switched through to 
any officer or station on the London Electric Railways. 
The new arrangements for cutting off the power 
current by pinching the wires is in force here. They 
effect almost instantaneous cutting off of the current 
in the section concerned, in case of emergency. 

Trains from Charing Cross to Hendon began to 
run through the most westerly tunnel on Sunday, 
the 2nd inst., and trains from Highgate to Charing 
Cross through the most easterly tunnel on Sunday, 
the 9th. 

The plans for the extension were prepared by, and 
the work has beea carried out under the supervision 
of, the compaay’s consulting engineer, Mr. Harley H. 
Dalrymple-Hay. The contractors have been J. Mow- 
lem and Co., Limited. The laying of the track, 











crescent, but it is now coupled to Camden Town 
signal-box, and the former box dispensed with. 
The track circuit sections have been made as short 
as possible, so as to give close working of the trains. 
An interesting feature is attached to signals 5, 8, 
35, 40, which may best be understood if we describe 
it in connection with signal 5. If a train be standing 
in the rear of signal 12, automatic signal 124 and 
signal 6 would be at “ danger.’’ The latter could be 
put to “‘clear’’ as soon as the tail of the train had 
passed signal 12, and signal 124 would also clear when 
the train had passed off the overlap, 265ft. beyond 
signal 12. Whilst a train for Hendon was standing 
in Camden Town Station, another might approach, 
and in order that the latter may move as close up as 
possible, the feature we are referring to has been pro- 
vided. Under this, the lever operating signal 5 may 
be moved by the signalman, but unless the section 


OF TUNNELS TAKEN DURING OPERATIONS 


conductor rails, cables, X&c., and the signalling 
have been done by the railway company’s own 
forces. 








Guascow Education Authority has approved of the 
use of broadcasting in education, whereby lectures would 
be transmitted from G and received in schools 
in the Glasgow area. It is expected that, in the majority 
of cases, the whole, or the greater part, of the cost of 
installation will be borne by the schools themselves. 
The apparatus, made up or partly assembled in the schools, 
is not estimated to cost more than £10 in each case. The 
proposal is that lectures shall be broadcast only one day 
per week, between 3 p.m. and 4 p.m., @hen they can 
be given without any real interference with the time- 
table. 























































The Institute of Metals. 
No. IL. 


THE annual general meeting of the Institute of 
Metals opened in the House of the Institution of 
Mechanical Engineers under the presidency of Mr. 
Leonard Sumner on March 12th. 

The secretary presented the Council’s report, from 
which we take the following passages :- 

REPORT OF COUNCIL. 

‘Lhe Council at this, the sixteenth annual general meeting of 
the Institute of Metals, are pleased to report still further growth 
in the membership and activities. Notwithstanding the con 
tinuance of the period of severe trade depression, the member 
ship has increased from 1436 to 1531, the growth of 95 being 
above the average for the past five years. 

The number of papers offered for publication by the Institute 
has been larger than ever before ; in fact, far more papers have 
been offered than could be accepted. In this connection, the 
Council recell the words of the Institute’s first President, Sir 
William H. White, who said, in the course of his presidential 
address : * There can bs no better test of the recognised standing 
of a Society than the readiness of research workers to publish 
their results in the Journal of a society, because the research 
worker wants his work to be known and appreciated by those 
capable of forming a judgment,.’’ Though papers by research 
workers are important, the Council now—as always——welcome 
what have been termed “ practical” papers—provided that 
they attain a sufficiently high standard. 

Financial limitations unfortunately still impose restrictions 
upon the activities of the Institute in other directions than that 
of publication. 

The number of members on the roll of the Institute on Decem- 
ber 3ist, 1923, was as follows :— 


Honorary members 3 
Ordinary members we? Me Stee toe SRE 
Student members ee ee ee eee 153 


The Council, by the aid of several committees, have con- 
tinued their efforts to develop the membership of the Institute 
in this country and abroad. It is hoped that the British Empire 
Exhibition, and the Empire Congress to be held in connection 
therewith, will result in the Institute being brought into touch 
with a large number of persons interested in non-ferrous 
inetallurgy. 

Corrosion Research.—The work of the Corrosion Research 
Committee made good progress during the year, some of the 
results forming the basis of important communications. A shor 
paper, entitled “The Rapid Corrosion of Condenser Tubes,” 
was published in Tus Encrvzer, July 6th, 1923. A longer 
paper, entitied * The Causes of the Rapid Corrosion of Con- 
denser Tubes,’ was read before, aud published in the * Trans- 
action’ " of, the North-East Coast Institution of Engineers and 
Shipbuilders, m November. 1923. This paper gave rise to an 
important discussion, which was largely carried on by engimeers 
and others whe had not been reached by previous publications. 
rhe discussion forms an important storshouse of technical facts, 
\ short paper, entitled “The Nature of Corrosive Action,’’ was 
prepared for publication in World Power, ot January, 1924. 
‘The work of the year is to be completed by the preparation of a 
revised edition of the pamphlet, ontitled ** Notes on the Corro- 
sion and Protection of Condenser Tubes,” and of a paper on the 
nature of, and technical protection by, protective scales on 
copper and brass tubes. 

The work of the Aluminium Corrosion Research Sub-Com- 
mittee has consisted mainly of technical investigations for the 
Air Ministry ; it is regarded at present as confidential, but the 
Committee hope that publication will be permitted at an early 
date. 

Arrangements have been made with the Non-Ferrous Metal 
Trades Joint Exhibit Committee for the display of an extensive 
collection of specimens and diagrams, illustrating the work of 
the Committee, at the British Empire Exhibition at Wembley. 


Towards tho close of the year the Council learned from the | 


Department of Scientific and Ind ial R h that the grant 
made by the Department towards the cost of corrosion researches 
would ie discontinued as from March 3lst, 1924. The Depart- 
ment has made arrangements for the work to be continued under 
the direction.of its own Committee, in which the fundamental 





aspects of corrosion phenomena will recsive more detailed. 


attention than has hitherto been possible. It is understood that 
the services of some of the Corrosion Research ittee's 
investigators will be required in connection with the work, 

The result of the ballot for the eleétion of offieers 
was announced. The incoming President, of whose 
opening address an abridgment appears in this 
issue, 18 Professor Thomas Turner, amd the Vice- 
presidents include Dr. Walter Rosenhain (re-elected), 
and a new Vice-president in Professor C. A. Edwards. 
Members of Council, new members or re-elected, 
included Mr. R. Lloyd Gibbens, Dr. H. Moore, Mr. 
A. J. G. Smout, and Professor F. C. Thompson. 


After Professor Thomas Turner had delivered his 
presidential address, the reading and diseussion of 
papers was begun. . 

The first contribution taken was that by Mr. D. 
Bunting, “ The Brittle Ranges in Brass, as shown by 
the Izod Impact Test.” 

THE BRITTLE RANGE IN BRASS. 

It has long been known that certain brass alloys are brittle 
at high temperatures. As these alloys are worked and sometimes 
put in use at temperatures in the neighbourhood of that at which 
brittleness occurs, it is of importance that this fact should be 
investigated. The method employed of testing for brittleness 
was the Izod impact test. A series of alloys varying in composi- 
tion from 99 per cent. copper to 50 per cent. copper were tested 
at tormperatures between 15 deg. and 700 deg. Cent. The results 
were incorporated in a diagram, of which the co-ordinates were 
temperature, the abscisse were percentage of copper, and the 
vertical component was the Izod figure. Contours wers drawn 
at intervals of 5 foot-pounds and showed the brittle ranges. 

Brittleness occurs in all brasses containing less than 90 per 
cent. of copper, being first encountered in 90 : 10 brass, in which 
the brittle range exists from 470 deg. to 540 deg. Cent. With 
increase of zinc the range expands, and in the case of a 70: 30 
brass occurs between 325 deg. and 800 deg. Cent. At a composi- 
tion of 65 per cent. copper the range extends from 325 deg. 
Cent. until the solidus is entered. The a + g alloys are found 
to possess a recovery of toughness at high temperatures. The 
brittle range of the 58 : 42 alloy extends from 325 deg. to 450 deg. 
Cent. above which temperature the recovery of toughness 
oceurs. Any further increase of temperature causes the’ plas- 
ticity of the metal to become more pronounced. These alloys 
comprise those employed for hot stamping, hot rolling and 
similar work. 

The alloys were examined in two conditions—chill cast and 


annealed—and it was found that with the rapidly cooled alloys | 
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| there was a general increase in the brittle ranges, due in the case 
of a alloys to coring and in the case of 4 + 8 alloys to the pro- 
duction of increased quantities of 8. 

The brittle ranges are believed to be due to the thermal inver- 
sion occurring in 8 at a temperature in the neighbourhood of 
470 deg. Cent. It is also probable that a similar thermal change 
occurs in @ brasses, this being responsible for the brittleness of 

| a alloys. 

| Mr. T. G. Bamford, who opened the discussion, 
said that manufacturers would agree that the paper 
was of an exceedingly practical nature. Mr, Bunting 
| had dealt with brittleness in brass over the entire 
range of utility of that metal, and the fact that the 
results obtained by the Izod test agreed with the more 
empirical type of test employed in practice suggested 
that it was a useful method of determining brittle- 
ness. Other experiments carried out on the higher 
brasses had revealed brittleness at the temperatures 
suggested by these experiments. The method of 
developing fracture by electro-deposition was very 
ingenious, and had established the fact that a brittle 
fracture usually took place between the grains and a 
ductile fracture across the grains. 

Dr. O. F. Hudson welcomed the work as a valuable 
contribution to the knowledge possessed of the pro- 

| perties of the copper-zine alloys. Mr. Bunting had 
determined in a very simple way the temperature 
}ranges over which brasses of different composition 
were brittle, and his method of expressing his results 
was very clear. He had one small criticism to make. 
The author had included in his diagram certain 
results which did not indicate brittleness, but extreme 
softness in the alloys high in zine. The low Izod 
figure given by those alloys was misleading. 
statement in connection with heat treatment, Mr. 
Bunting omitted to give the rate of cooling, which 
was of some importance. As the object of the heat 
treatment was to bring the alloys to a uniform state 
approaching equilibrium, it would have been better 
to have varied the heat treatment according to the 
composition of the alloy. The work done referred only 
to pure copper-zine alloys, and he would suggest that 
if the research was continued, as he hoped it would be, 
the effect of impurities on the brittle range should be 
investigated. An extension of the work in that 
direction should prove of great value. 

Dr. W. Rosenhain said that he missed in the paper 
a detailed analysis of the brasses which were used, 
and as a very small amount of impurities exercised 
a remarkable influence, the point was important. 
With regard to the use of the Izod test, it was not 
altogether a safe practice to correlate Izod values 

| with brittleness in the ordinary sense of the expres- 
sion. Mere weakness, which gave a low Izod figure, 
was distinct from brittleness, and hard material 
might also give a false figure. Another point was 
that it was extremely difficult to determine the 
characters of the fracture and to decide whether it 
was along the crystal boundaries. With regard to 
the mechanism of fracture, he had dealt with that 
subject at some length in his May Lecture before the 
Institute last year. 

Professor Turner pointed out that the composition 
| of the material was given in an appendix. 

Dr. J. L. Haughton thought that the author would 
| be well advised to carry the work into the» gamma 
region, because although he had dealt with the 3 
of practical value, useful information could be 
tained by continuing the research to the end of the 
‘range where brittleness occurred. 

Mr. Turner commented on the cheapness and 
simplicity of the method employed, notwithstanding 
which, the accuracy obtained was very great. The 
| practical value of wnat had been done would be 
demonstrated by subsequent work, and it, seemed 
—— that fresh applications would be found for 
material. 


Dr. L. Aitchison, while recognising the value of 
| the work which had been done, warned the meeting 
against accepting the Izod test figures as giving com- 
plete information. The notched bar. test was not 
infallible, particularly at high tem - Henoted 
that Mr. Bunting inclined to the view that the brittle 
ranges were the result of changes occurring in the 
intercrystalline cement during the transformations 
that took place in the alpha and beta solid solutions. 

Dr. Bunting, in his reply, said, with regard to 
the rate of cooling, that the ingots were annealed in a 
large gas muffle for four hours, the rate of cooling 
| being from 700 deg. to 200 deg. Cent. in about fifty 
| hours. Work on the influence of impurities was in 
| progress, but in the experiments described in the 
| paper, precaution had» been taken to prevent the 
| absorption of impurities. 

Professor Turner agreed that no single test, not 
even the Izod, could give all the information required, 
but he would point out that none of the critics had 
suggested a test to take the place of the Izod, and he 
assumed that a better one was not available. Mr. 
Bunting had opened up a very wide field of investiga- 
tion, and the effects added purposely as well of those 

| present by accident, would be gradually dealt with 
in future work. 

| The next paper taken was that by Dr. J. Newton 
Friend and Mr, R. H. Vallance, on the ‘‘ Determina- 
tion of the Thermal Coefficients of Expansion of 
some Commercial Metals and Alloys.” In this paper 
there is described a simple form of apparatus, by 
means of which the coefficient of expansion of a metal 
bar with rise of temperature can be rapidly determined 

| with an accuracy of about 1 per cent. 


Opening the discussion, Mr. D. Lewis expressed his 








In his | 


interest in what had been done to measure small 
changes of dimensions. The apparatus devised for 
the purpose was very ingenious, and was apparently 
quite suitable for the purpose required. He would 
like, however, to draw attention to an electrical 
method of measuring small changes in length, which 
had been available for some little time. It was 
exceedingly convenient, possessed a high degree of 
accuracy, and required only comparatively simple 
apparatus. By this method, extremely small changes 
could be detected. It suffered from the disadvantage 
that the change in volume was indicated by a change 
of note in a telephone, which could not be plotted. 
A similar type of electrical circuit, but employing 
a valve, had been evolved, and a small condenser in 
connection with which a galvanometer could be used. 
This instrument possessed the advantage that as 
the method was entirely electrical, no correction tor 
mechanical friction was necessary. An extensometer 
working on this principle, which would be capable 
of measuring very small changes could be devised. 

Professor Turner said that it was interesting to 
note that stainless steel had a slightly lower coefficient 
of expansion and manganese steel a slightly higher 
figure than that of ordinary steel. The coefticient 
of expansion of copper, as might be expected, was 
increased by the addition ef zinc. He would add to 
the authors’ table the coefficient of expansion of a 
few common metals :—Platinum was 8.9, cadmium 
30.6, mercury 61, bismuth 16.2, and antimony 10. 5. 

At the afternoon meeting on March 12th a long 
discussion took place on the paper by Mr. W. E. W. 
Millington and Professor F. C. Thompson, entitled 
“The Investigation of a Fatigue Failure of Brass 
Tubes in a Feed-water Heater, with a Consideration 
of the Nature of Fatigue,” of which we give the 
official summary. 





FATIGUE FAILURE OF BRASS TUBES. 





This paper describes a curious failure of brass tubes in an 
actual case of engineering importance. By a process of elimina 
| tion. the cause of failure was diagnosed as “ fatigue,”’ due to 

vibration of the tubes. New tubes, suitably stayed, were fitted 


d the 





and the trouble ceased, but it still remained to 
exact nature of the process by which the failure occurred. 

In the course of the account of this investigation, involving « 
| study of the close-packed cubic material, the authors show how 
| ® movement on octahedral planes, which they term “easy 
| glide,”’ in distinction to * slip,”’ is responsible for :—(1) Plasty 
| deformation in hot and cold working; (2) changes of packing 
| from eubie to hexagonal ; (3) mechanical twinning ; (4) fatiguc 
| Stress-strain diagrams, taking the “ easy glide "’ into account, 
| are discussed, and the question is developed to show the move 
} ment which will take place in an aggrgeate of erystals under 
cycles of stress and that in certain circumstances twin bars — 
Neumann lamellw—-are cumulatively formed in the materia! 
which not only stiffen the crystals, but also cause them to become 
internally stressed, until eventually failure results. 

is new “ fatigue ” theory of the authors is compared wit) 
the observed facts of the actual failure. 

The nature of Neumann lamelliz and slip bands is discusse | 
at some length. The elastic limit is dealt with, and conclusions 
reached as to its connection with the fatigue limit. Doubt« 
are expressed as to the justification of thermal methods ot 
determiming this latter value. 


Professor C. F. Jenkin said that the work which 
had been done enabled the mechanism by which 
fatigue was produced to be understood. One great 

i in explaining fatigue was why it took s» 
many reversals to the final fracture. ‘The 
theory forward in the paper suggested what |i: 

as a very convenient method of visualisiny 
how time effect was caused. Hitherto, the onl) 
explanations of the time taken turned first on inerti« . 
secondly, on viscosity; and, thirdly, on abrasion 
Some recent experiments led him to think that v'- 
cosity must be introduced before a complete explana 
tion of fatigue failure could be obtained. With regar:| 
to abrasion S, it was suggested that reversals 
must take place @ one plane backwards and 












had now put forward a new 
factor. 
disagreed with the deductions made 
in the paper, use of models could be carried tow 
far in an attémpt to explain the physical propertics 
of materials. ‘ 

Mr. H. J. Gough, while recognising that none of 
the theories concerning fatigue were complete, we! 
comed the authors’ theory of easy gliding as providing 
an explanation of one of the most baffling phases ot 
fatigue. The authors claimed that as far as the 
general nature of fatigue testing was concerned, heat 
effects might be observed at stresses well below the 
fatigue limit, and that looping might occur in the 
stress-strain curve on reversal of the stress within th: 
fatigue limit. There were various facts still un 
accounted for. Experiments had shown that the 
fatigue range could be_raised by giving the material 
a large number of reversals at a point below the 
fatigue range, and making a gradual increase up to 
the fatigue range point. Work which had been 
carried out by himself and Dr. Hanson had showed 
that slip could be obtained on octahedral planes. 

Dr. W. Rosenhain said that the subject of fatigue 
had become a somewhat favourite field of experi- 
ment. With regard to. the paper under, discussion, he 
wished that the authors had given more attention 
to the establishment of their theory. Personally. 
he could not accept the theory as really explaining 
anything. He agreed with those who would hold— 
Miss Elam had expressed a definite opinion on the 
subject—that experiments with spheres were apt 





to be extremely misleading, if only for the reason 
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that the atoms did not behave like solid spheres. It 
had been shown by Gough and Hanson that slip 
bands were produced at stresses far lower than those 
which brought about failure by fatigue. Another 
fact which militated against taking the theory seri- 
ously was that the whole mechanism of fatigue, as 
seen by the authors, consisted in multiple twinning. 
He would point. out that in neither of the two metals 

iron and aluminium—in which fatigue phenomena 
had been studied to a greater extent than in 
other metals, was there evidence of twinning in 
the ordinary sense or in association with fatigue 
Any general theory of fatigue must avoid 
reliance on the mechanism of twinning, although it 
might play a part in the fatigue of copper and its 
alloys. 

Mr. C. EK. Stromeyer referred to a paper he had 
presented to the Institution of Naval Architects in 
1914, in which he analysed a number of failures of 
copper tubes in steamships. ‘The fatigue stresses in 
cases in which detailed information was available were 
found to vary from tons to 13 tons per square 


fractures. 


5k 
inch. 
would fail at the low stresses to which the tubes dealt 
with in the paper were, subjected. He had specimens 
of boiler plates which, after years of satisfactory 


He could hardly believe therefore that. brass | 


| no actual experimental fact as far as they knew which 
was in disagreement with the conclusions arrived at. 
They might be wrong in ascribing fatigue to the 
bands, but, broadly speaking, he felt they were on 
safe ground as far as they had gone with the materials 
with which they had experimented. 


The annual dinner was held at the Trocadero 
Restaurant, under the chairmanship of the President, 
and was very well attended. 








The Large Nuremburg Oil Engine. 


CONSLDBRABLE prominence in the recent continental 
technical Press has been given to a description of the 
large 12,000 brake horse-power marine oil engine which 
was built during the war period at the Nuremburg works 
of the M.A.N. Company, and destroyed under the terms 
of the Treaty of Versailles. 1t will be remembered that 
as early a8 1910 this company built a 2000 brake horse- 
power experimental single-cylinder engine, which, in 
| 1912, was followed by a three-cylinder model on similar 
| lines with an output of between five and six thousand 
| brake horse-power. 
| in 1912 by an explosion caused by an accumulation of 


service, had failed suddénty; and he could ‘not help | 


thinking that it was some ingredient in the material 
and not fatigue which was often the cause of the 
failure of metals im service... As many who had 
followed this subject were aware, he had attributed 
it, 
nitrogen. 

Dr. D. Hanson was unable to agree with some of 


the arguments by which the authors’ theory was | 


supported. He had inspected a large number of 


specimens which had failed by fatigue, and the mark- | 
ings were not of the kind described in the paper, | 


although he had seen markings of that character on 
metals which had never been subjected to fatigue. 
He had been compelled to doubt therefore whether 


in their deductions from such markings the authors | 


were on firm ground. It was that fact, as Dr. 
tosenhain had stated, that his and Gough's experi- 
ments had shown that slip could take place at stresses 


well within the fatigue range, and that permanent | 


plastic deformation could oceur at these compara- 
tively low stresses. With regard to the time factor, 
n connection with which Professor Jenkin had been 
favourably impressed by the work of @he authors, 
the work carried out by Mr. Gough and himself had 
iso & bearing on that point. The accumulation of a 
arge number of slip bands must eceupy a con- 
derable amount of time, and it was only after they 
had formed that failure took place. 

Professor C. H. Desch thought that it should be 
possible to translate the work of the authors into the 
language of the modern atomic theory without any 
great alteration of the hypothesis. There was, of 
course, the scale effect to be borne in mind. A charac- 
teristic feature of the deformation of metals was that, 
when slip took place, it occurred not along adjacent 
planes, but along planes separated by some thousands 
of atomic distances. No theory of fatigue which had 
yet been put forward accounted for that, and it could 
only be explained—and that but partially—by 
accepting Beilby’s view of the breakdown of atomic 
structure. There was another point. The bands 
had been attributed to fatigue, and that statement 


had been challenged by several speakers as not being | 


a characteristic of fatigue fractures. He had seen 
bands of that type in beta brass subjected to stress, 
and had noted that with the lapse of time the bands 
showed # tendency to heal up. These might be 
theoretical objections to the paper, but he could not 
help thinking that the work which had been done 
hould be of assistance to investigators in throwing 
light on what might happen in metals during the 
process ef deformation. 

Mr. T. H. Turner thought that the authors were 
justified in their work if regard were paid to the practi- 
cal side. From the theoretical side he was indebted to 
the authors for giving him a clear picture of the way 
in which slip and twinning took place. He believed 
that the paper was of an epoch-making character. 

Professor Thompson replied briefly to some of the 
points raised, but will deal more fully with other 
aspects of the theory, and with written contributions 
to the discussion, by ¢orrespondence. The main 
credit for the work which had been done should, he 
said, be assigned to Mr. Millington. He would point 
out that in the paper they had dealt only with the 
deformation of a close-packed material thus excluding 
any reference to iron or mild steel. There were quite 
definite differences between the behaviour of brass or 
copper on mechanical deformation and the behaviour 
of iron. With regard to the suggested relationship of 
the elastic limit and the fatigue limit, they had shown 
that it did not exist. That fact had also been brought 
out by other workers. He contended that if from 
their theory they could make deductions which were 
justified by experimental results, that was definite 
support for the theory. They had been able to show 
that the Neumann lamell#s were not slabs, but bars, 
and they had given an explanation how they were 
produced. There was, he thought, sufficient evidence 
available to justify the assumption that the atoms 
of a erystal behaved in the same way as the balls 
used in the experiments, and that a close approxima- 
tion to the actual truth had been reached. There was 





in the ease of failure of steel, to the presence of | 
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SECTIONS OF CYLINDER, PISTON AND CROSSHEAD 


lubricating oil in the scavenging.air pipes. Work was 
resumed and efforts were to improve the design 
of cylinder liners and valves. By the beginning of 1917 
& six-cylinder two-stroke double-acting engine was com. 
pleted, and the test-bed trials upon it were begun. This 
engine had the following general particulars :— 


Total brake horse-power . . 2,000 
No. of cylinders... .. .. 6 
Diameter of cylin 33}in. 
Stroke of piston ; 4ljin. 
Revolutions per minute 130 to 165 
Total fuel consumption About 0.53 Ib. 
per B.H.P. hr. 

Overall length 73ft. 
Overall width 14ft. 9in. 
Overall height .- ; : 24ft. T}in. 
Height above crank shaft centre 20ft. Llin. 

We -give in the accompanying illustration a section 


through the working cylinder and through the piston 
and cro , showing the cooling water arrangements. 
The main features of the cylinder design were the use 
of separate upper and lower cylinders, with a centre 

ust belt making the joint between them. Rings 





The latter engine was wrecked early | 





shrunk on to the liners were employed to increase the 
velocity of the cooling water, and to promote intensive 
cooling, which enabled comparatively thin liners to be 
used. The valves, both at the top and the bottom of the 
cylinder, were also provided with cooling rings, distilled 
water being used as the cooling medium for these parts 
and also for the main pistons. In the upper cylinder 
cover were placed the starting and safety valves, and in 
the lower cover a safety valve only. Valve scavenging 
was employed, and the four valves were placed horizontally 
| in the cooling ring with two fuel valves diametrically 
| opposed, which, in the case of the lower cylinder, were 
inclined, 60 as to give a spray which avoided direct 
| impingement on the piston-rod. The illustration repro- 
duced represents the final design of cylinder which was 
evolved after many experiments. Scavenging air was 
|furnished by a three-cylinder double-acting seavenze 
| pump driven from the extended crank shaft. Pumps for 
| circulating water, oil cooling and lubrication, were also 
| direct driven. The fuel valves were fitted with pilot 
| ignition, so that heavy oils might be used. In a recent 
| 
] 
’ 


issue of the V.D.J. Herr W. Laudahn, of Berlin, 
while regretting the destruction of such a fine engine 
iby the Allied Commission under the provisions of the 
} Veutetiions Treaty, states as his opinion that in spite of 
| the good experience gained large engines would nowadays 
| be constructed on different lines. He regards the advance 
which has been made in port scavenging as certain to 
| lead to the adoption of that system in prefererice to the 
valve scavenging system previously used. This would 
do away with the expensive cooling ring construction 
for the valve seats and Jeave only the fuel starting and 
safety valves to be accommodated in the covers. Again, 
he recommends the use of solid injection with a corre- 
sponding reduction in the air-compressing plant. It 
seems quite certain that the experience gained by the 
| M.A.N. in large engine construction will be made use of 
in designing large marine oil engines for commercial ships. 








AMERICAN THREE-CYLINDER LOCOMOTIVES. 

A THREE-CYLINDER . arrangement for locomotives has 
been introduced by the New York Central Railway, in 
a heavy eight-coupled goods engine of the 4-8-2 class 
with a booster drive on the trailing axle. The three 
| cylinders give a tractive foree 2] per cent. greater than 
| that of equivalent two-cylinder engines, but the piston 
thrust is reduced 20 per cent,, and for the same weight 
|on driving wheels the engine can develop 15 per cent. 
| greater rated tractive power than a two-cylinder engine 
without an, inereased tendency for the wheels to slip. 
The two outside cylinders are horizontal and the inside 
' cylinder is inclined 38} deg. The tender is mounted on 
six-wheeled bogies. The iollowing are the leading par- 
ticulars : 


Oylinders (3). . 


2hin. by 28in. 


Driving wheels Sit. 9in. 
Bogie wheels 2ft. 9in. 
Trailing wheels 3ft. 9in. 
Main axle journals , Lise. by 13in 
Wheelbase, driving 18ft. 
Wheelbase, engine 40ft. Tin. 
Wheelbase, engine and tender 82it. 6in. 
Boiler, diameter of barre! 7ft. Sin. 

| Fire-box o¢ 9ft. Gin. by Tit 

| Tubes (length) 25ft, 

| Ceete G80B...00,,,1¢¢)..99 bee ; 67 aq. ft. 
Heating surface, fire-box and combustion 

chamber ee ever nme FO 

Heating surface, tubes ; 4913 sq. ft 
Heating surface, total evaporative . 5156 eq. ft. 
Superheating surface Moths oe 2158 sq. ft. 
Boiler pressure .. «. .. .. 200 ib. 
Weight on driving wheels . . 120 tone. 
Weight on bogie .. .. 33 tons. 
Weight on trailing axle 28 tons 
Weight, total of engine 181 tons. 
Weight, engine and tender 312 tons. 
Tractive force .. 64,700 Th. 
Cractive force of booster 11,000 Ib 
Water in tender 15,000 gals. 
Coal on tender 16 tons. 


Valve gear (2 sets) Walschaerts”’ 








WOMEN'S ENGINEERING SOCIETY. 


Tue Second International Conference of Women 
Engineers will be held at Manchester, from April 2nd 
to Sth next. The following programme has been arranged. 
On the Wednesday, at 8 p.m., there will be an informal 
dinner at Dalton Hall, Victoria Park. On the Thursday 
| morning, at the College of Technology, at 10 a.m., there 
is to be an address oi weleome from the Lady Mayoress 

of Manchester and also an address by Alderman West. 

The meeting will then listen to the presidential address 

and receive the annual report of the Society. At 11 a.m. 
| @ visit will be paid to the College of Technology workshops 
|}and laboratories. In the afternoon at 2 p.m., @ paper 
| on ‘“* Heavy Oil Engines—Present and Future,’’ by Miss 
| V. Holmes, B.Sc. (Eng.), M. Inst. Met., will be read and 
| diseussed. At 4.30 p.m. there is to be a reception by 
| the Lord Mayor and Lady Mayoress at Town Hall. At 
7.15 p.m. dinner will be taken at Dalton Hall, which will 
be followed at 8.30 p.m. by the reading in the same 
| hall of a paper by Mrs. McBerty (America) on ** Resist 
| ance Welding,”’ which will then be discussed. 

On the Friday, at 9 @.m., there will be a business meeting 
for members only, at Dalton Hall, and at 9.45 a.m.a visit 

| will be paid to the spinning mill of R. Greg and Co. 
|at South Reddish. Luncheon will be taken at 12.30 
p.m. at College of Technology. At 1.30 p.m. 4 visit 
will be paid to the works of the Metropolitan Vickers 
Electrical Company, Limited. At 6 p.m. there will be a 
dinner at Dalton. Hall, at which place, at 7.15 p.m., a 
paper by Mile. Massart, Ing, A.I. Br., A.I.M. (Belgium) 
|on ** Les Alterno-Moteurs,”’ will be read and discussed. 
the Hon. Lady Parsons, J.P., the President of the Society, 
occupying the chair. At 8.30 p.m. there is to be a social 
gathering at Dalton Hall. On Saturday, April 5th, start- 
ing at 10a.m., the party will go for a trip on the Manchester 
Ship Canal to Barton Aqueduct. All the lectures will 
be open to the public. 
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Hydraulic Transmission for 
Omnibuses. 


Art the invitation of Lentz Patents, Limited, of 18, 
Imperial-buildings, Ludgate-cireus, we recently paid a 
visit to the Colchester works of Davey, Paxman and Co., 


We have mentioned that it is possible to make the gear 
act as a differential, but for this purpose it is necessary to 
provide a separate secondary section for each of the driving 
wheels. It will be readily appreciated that with such an 
arrangement, either wheel can run at its own speed, but 
that the sum of the two speeds will be constant. 

On the occasion of our visit to Colchester, we went for 
e short run on a car fitted with a Lentz gear, embodying 


with the object of inspecting a new system of hydraulic | the differential principle, and were favourably impressed 


__ 
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THE LENTZ HYDRAULIC TRANSMISSION GEAR 


transmission for motor omnibuses, and although we are 
not, at the moment, at liberty to publish a detailed drawing 
of the apparatus, we give herewith an outline sketch of its 
essential parts, as it is a matter of considerable topical 
interest. 

The gear in question is really a development of the 
mechanism, described in THe ENGINEER of December 
16th, 1921, devised by the same inventor for locomotive 
work, but modified to suit the exigencies of the chassis 
on which it has been fitted. It takes the place of the 
ordinary clutch and gear box, but the gear can be so 
arranged as to include the functions of the differential gear. 

Referring to the drawing, the driving shaft is on the left 
and the driven on the right. The driving shaft is con- 
nected directly with the engine, and operates a rotary 
pump A. This pump delivers oil, through the duct D 
and rotary valve E, to either one or both of the rotary 
engines B and C. It will be noti¢ed that C is about twice 
the size of B or A. If the oil is sent to both B and C, the 
driven shaft will run at one third the speed of the driving 
shaft, as the combined engines have three times the 
capacity of the pump. By cutting off the supply to B the 
speed will be increased to one half the engine speed, and 
by using the oil in B alone the two shafts will be made to 
run at equal speeds. The functions of the usual motor 
clutch are effected by by-passing the delivery of the pump 
through the valve F. 

The pump and the engines, or primary and rotary 
sections, as the inventor calls them, are both of the radial 
vane type. The vanes, four in number in the case under 
review, have lugs projecting from either side, and on these 
lugs there are small, hard steel rollers running in the 
grooves G G in the ends of the casing. The rollers take up 
the entire centrifugal force, and keep the ends of the vanes 
just clear of the casing by about one-thousandth of an 
inch. There is thus no solid friction round the periphery, 
and the clearance is so small that leakage is negligible. 

From the end view it will be seen that the roller groove 
is not a circle, but is so formed that the vanes are retracted 
into their drum as they pass between the inlet and outlet 
ports. The space between the drum and the casing at this 
point is filled by the block H, of which the inner face is 
serrated axially so as to form a labyrinth packing to prevent 
oil from escaping back from the delivery to the suction 
side. 

It might be thought that the use of the rollers to take 
up the centrifugal thrust would only result in transferring 
the wear from the casing to the groove, and that the same 
trouble as is common to most rotary vane engines would 
be experienced. It appears, however, that such is not 
the case, and careful inspection revealed no appreciable 
wear of the parts of a gear, which had, we were told, been 
running since 1914. This condition is greatly helped by 
the construction of the vanes, which are made as light as 
possible by building them up of steel plates welded 
together. The vanes, in fact, like the whole of the mech- 
anism, are very nice pieces of workmanship. Leakage 
across the ends of the drums is prevented by making 
their white metal faces a very good fit against the 
end plates, while escape of oil along the two shafts 
is checked by flexible diaphragms that are pressed 
against collars on the shafts by the oil pressure. 

In order to permit either one or th2 other of the secondary 
sections to be brought into action, the rotary valve E is 
made in two parts, es shown in the drawing. By oscillating 
the two parts of the valve in the proper sequence, the 
various changes already mentioned can be effected, and 
by changing over the delivery to the outlet ports the driven 
shaft can be reversed. 

The movement of the two valves is effected in an in- 
genious manner by a simple quadrant lever. The lever 
is used to reciprocate a plunger in a casing lying alongside 
and parallel with the gear. This plunger slides inside two 
sleeves, one inside the other, which are connected with 
the two parts of the valve by links and levers. The walls 
of the sleeves are cut through, longitudinally, by a slot 
which hes a zigzag form, and into this double slot there 
protrudes a stud fixed into the sliding plunger. The plunger 
is, of course, prevented from rotating, and as it is moved 
by the quadrant lever, oscillates the sleeves in accordance 
with the direction of the zigzag grooves. 

It will be noticed that the valve F, which is used to 
by-pass the pump to the return passage J, is kept closed 
by a spring. This arrangement permits the engine to be 
started up with both the secondary sections cut off, as 
the pressure generated by the pump merely opens the 
valve F, and the oil circulates round the pump. The 
valve is connected with a foot pedal, and can consequently 
be used just like an ordinary clutch. 





with its sweet running characteristics. There wes a 
notable absence of noise, end the speeds could be changed 
very comfortably, as there are not, of course, any gears to 
get into mesh. The gear is also evidently able to stand 


and oil, and is now, we understand, being made for 
installation in an oil engine rail car and a turbine drive, 
paddle steamer, both of which are being built in the North 
of Englend. 








Railway Spike Driving Machine. 


ANOTHER machine has just been added to the series 
obeery produced by A. Ransome and Co., of Newark. 
specially for working on railway sleepers, and is illustrated 
by the accompanying engravings. 

This machine is intended solely for driving in the 
screwed spikes used to hold the chairs after the sleepers 
have been prepared in other machines, and can be worked 
in conjunction with an elevator, or loader, for putting 
the finished sleepers on to railway trucks. 

The screw-driving machine is very simple in con 
struction, comprising two heads, one for each chair. 
mounted on a transom supported by columns at either 


end. Each head is provided with three vertical spindles, 


at the lower ends of which there are self-centring chucks 
for gripping the hedds of the screws. The spindles are 
driven by machine-eut gearing and mitre wheels from 
belt-driven horizontal shafts. Friction clutches an 
arranged in the drive so that the belts will not run off 
the pulleys if the operator attempts to over-drive the 
spikes. ‘The spindles, it will be noticed, are fed down- 
wards independently by overhead levers with depending 
handles. 

The sleepers are supported, during the process oi 
driving the spikes, on two stools, which are slotted to 
receive the ends of the loader chains, up to which the 
sleepers are pushed by the operators when the spikes have 
been driven. 


The loader has a channel steel framing and two creeper 

















RAILWAY SCREW-SPIKE DRIVING MACHINE 


up to rough treatment, as the car could be started on the 
second gear by letting the clutch pedal go suddenly. The 
safety valve effect of the valve F evidently came into 


chains fitted with dogs for moving the sleepers. It is 
supported on two cast iron pedestals, at the top of which 
the framing is hinged, so that the delivery end may lx 

















SCREW-SPIKE DRIVING 


action and relieved the gear sufficiently to allow the car 
to pick up speed without stopping the engine. 

The Lentz gear in one form or another has been edopted 
on the Continent for driving locomotives, both electric 


MACHINE WITH LOADER 


reised or lowered by the worm and quadrant shown 
The overhanging end of ‘the loader is counterbalanced, 
and can he swung right‘out of the way when not in us: 
The loader is driven through worm reduction and cut 
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yearing, from the same countershaft as the screw-driving | 


machine. 


Provincial Letters. 


The machine illustrated, which is intended for the | 


standard gauge, will finish about two sleepers per minute, 
but 
on the ability of the operators. 





DIESEL ENGINE USERS’ ASSOCIATION. 


On assuming office as President of the Diesel Engine 
Users’ Association recently Mr. A. W. A. Chivers referred 
to the wide existing scope for heavy oil engines. At the 
present time, he said, there were grounds for being even 
more hopeful than in the past as to the future of the heavy 
oil engine for land purposes, especially for the generation of 
electricity. There was a time a few years back when 
practically the only type of generating plant that was 
talked about was the type which was considered suitable 
for super-power stations, and many people at that time 
were very much concerned lest the powers which were 
granted to the Electricity Commissioners should be exer- 
cised in @ direetion which would preclude the use of the 
oil engine. There were not the same grounds nowadays 
for the feeling that there would be undue restrictions on 
oil engines for the purpose of generating electricity that 
there were, say, two years ago. His view was that the 
policy of erecting super-power stations in this country was 
right ; but that the scheme had yet to be developed. As 
the population of this country became still more dense 
there would undoubtedly be very strong grounds for taking 
supplies from a super-power station, but that day in some 
districts had not yet arrived. There would always ba 
scope for heavy oil engines for the generation of elec- 
tricity in the more sparsely populated districts, especially 
in districts where electric supplies were to be developed, 
and thers were certainly many places in this country where, 
if a scheme was considered and dealt with on its merits, 
it could be shown that a supply of electricity could be given 
to the public at a cheaper price by means of such plant 
than could be done from super-power stations, because the 
one big factor that was so frequently omitted by advocates 
of the super-power station was the cost of transmission. 








THE PHYSICAL SOCIETY OF LONDON. 


lo celebrate the jubilee of the Physical Society of 
London it has been decided to hold special meetings on 
the 20th, 21st and 22nd inst. These meetings will be held 
at the Institution of Electrical Engineers, Savoy -place, 
Victoria Embankment, W.C. 2, by permission "of the 
Council of the Institution. 

The following programme, which is subject to minor 
alterations, lias been arranged :—On Thursday, the 20th 
inst., at 3 p.mt., there will be a reception of delegates by 
the President, Mr, F. E. Smith, F.R.S., and the presenta- 
tion of addresses. At 3.45 p.m. the ninth Guthrie Lecture 
will be delivered by M. le Duc de Broglie on “ The Photo- 
olectric Effect in the Case of High-frequency Radiation, and 
voule Associated Phenomena.” At 6 p.m. Sir Richard 
Paget, Bart., will give a lecture, arranged by the Institu- 
tion of Electrical Engineers, on ““ The Nature of § _. 
To this lecture the Institution has kindly extended an 
invitation to the Physical Society, Qn the Friday, which 
is actually the fiftieth anniversary day, the maetlags will 
be mainly deveted to reminiscences by original Fellows 
and other Fellows of loug standing. There will be two 
sessions, the first being at 4 p.m., when the following will 
speak :>—Sir William Barrett, F.R.S., Professor J. A. 
Fleming, F.R.S., Professor C. V. Boys, F.R.8., and Sir 
Richard Glazebrook, F.R.8S. At the second session at 
6 p.m., the speakers will be ;—Sir Arthur Schuster, F.R.S.. 
Sir Oliver Lodge, F.R.S., Professor H. E. Armstrong, 
F.R.S., and Dr. C. Chree, F.R.S. On the Saturday, 
March 22nd, at 7 for 7.30 p.m., a banquet for Fellows and 
guests only will be held at the Connaught Rooms, Great 
Queen-street, at which his Royal Highness the Duke of 
York has graciously consented to be present, 

An exhibition, consisting chiefly of apparatus and de- 
monstrations first shown at meetings of the Society, has 
also been arranged. It will be open to visitors at the 
Institution during the following hours :—-Thursday, 
March 20th, 2.30 to 8.30 p.m; Friday, March 2lst, 
2.30 to 8.30 p.m.; and Saturday, March 22nd, 2 to 4 p.m. 
Professor C. V. Boys has promised to demonstrate the 
manufacture of quartz fibres by the mie‘hod shown by 
him to the Society thirty-seven years ago. 








INsTITUTION OF PRopUCTION ENGINEERS.---At a recent mect- 
ing of the Council the following members of the Institution were 
co-opted as Council members :-—Messrs, H. A. Dudgeon, H., 
S. Locker, Raymond Mitchell, R. H. Hutchinson, — Zieshang, 
and A. T. Davey. The following members of Council were 
—s to form a Development Sub-committee ;—Messrs. W. 

. Dormer, Wallace Attwood, George Héy) A. Butler, and A. T. 
Davey, It has further been decided by the Council to award 
a bronze medal and the suni of £10 10s. to the member of any 
grade of the Institution who, in the opinion of the Council, 
presents the best paper before the Institution each session. 
Similarly, a bonze medal and the sum of £5 5s. will be awarded 
to the member who, in the opinion of the Council, makes the 
best contribution to the discussions, either verbal or written, 
in connection with papers read before the Institution each 
session. 


A New Civs ror Txestexs.—-To the large nwaber of clubs 
and societies having among their objects the promotion of social 
intercourse and the full development of the spirit of good- 
fellowship between employees in the works of the British 
Thomson-Houston Company, Limited, there has recently been 
added a Testers’ Club. This © isation is limited to those 
who are, or have been, in the test department at Rugby, and 
to dent apprentices and others connected with that depart- 
ment. Besides being of benefit to newcomers in affording 
facilities for the making of friends, this soviety intends to 
iook after the welfare of any members who may be in hospital 
or Jaid up away from their homes, At the inaugural meeting 
of the club, which took the form of a am concert, under 

hip of Mr. A. 8. Kettle, a committee was elected 
and officers ted. As about 150 were t 





the output is naturally dependent to some extent | 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Trade Position. 


Tux position of the iron and steel industry 
in the Midlands and Staffordshire is far from satisfactory, 
business being kept down to the minimum. Buyers 
are not only holding off for better terms, but consump- 
tion appears to be shrinking: There is talk of operation 
being su ded at some of the blast-furnaces, for the 
state of the pig iron market does not inspire confidence. 
The steel works are not so busy as they were, buyers 
of that material being deterred by the great disparity 
between home and foreign prices. Continental supplies 
cannot be relied upon for deliveries, however, so that 
consumers who are only buying for immediate needs are 
placing their orders at home even at the considerably 
higher prices ruling. The prevailing labour unrest adds 
to the unsettled state of the market. Manufacturers 
are wondering what is in store for them as the result 
of the miners’ demands. Production costs are suffi- 
ciently high, as things are, without additional burdens. 
There is small likelihood of business in general being 
restored to a substantial and stable basis while there are 
labour troubles brewing. In the engineering and manu- 
facturing industries of the district, apart from iron and 
steel, activity is developing, though slowly. There 
is a considerable amount of work going through and 
turnover is improving. Business in the electrical and 
motor engineering industries continues to expand and 
raises hopes of better times for the basic trades in the 
near future. 


Raw Iron Values Weakening. 


A curtailment of output is being forced upon 
Midland smelters, who can get no relief in production 
costs, and pig iron prices are weakening despite the hard 
fight whieh blast-furnacemen in this area are putting 
up. As Cleveland values fall the efforts of consumers 
to secure concessions from Derbyshire and Northampton- 
shire makers become more severe. This week, although 
there haw beeti tro eral collapse, some smelters have 
given way as far as forge qualities are concerned. North- 
amptonshire f has charged hands at £4 5s. at furnaces, 
or Is. 6d. less than last week, while little is now heard 
of the £4 10s. quotation for Derbyshire forge, the recent 
minimum of £4 7s. 6d. having become the general quota- 
tion. Makers adopt a stiffer attitude, however, with 
regard to foundry sorte and instances of undercutting 
in this bratich are quite exeeptional. Derbyshire No. 3 
foundry cofttitiues te be quoted £4 15s., Northampton- 
shire £4 12s. 6d., atid North Staffordshire £4 158. Stafford- 
shire users of pig iron have bought a little more freely 
this week, possibly as a precatition against stoppage 
of supplies through mining troubles, but the total amount 
of business done is comparatively small; some furnaces 
are getting somewhat heavy stocks, and may have to 
cease production unless matters improve. A somewhat 
remarkable development in the industry is the increase 
in shipments to America, and inquiries from this source 
have reached this district during the last few days. They 
may involve several hundred tons, but the Midlands 
are badly handicapped for export business, and hopes 
are not high as to the chances of furnaces here securing 
business. Smelters are much concerned over fuel supplies 
and costs, and are awaiting the fixing of the new basis 
price of furnace coke. 


Fuel Costs. 


The arrangement under which the contract 
price for coke to associated blast-furnaces in the Midlands 
was fixed at 24s. per ton at ovens, comes to an end on 
the 3lst inst. Before then there will be a conference 
of coke suppliers and blast-furnacemen, at which the 
cokeries will make known their intentions. Jt is hoped, 
of course, that some concession will be made having 
regard to the desperate plight of the smelters. At 
present, however, coke producers are getting in the open 
market 2s. 6d. above the contract price. The tension 
is less acute, but unless there is a more definite slackening 
between now and the conference, the chances of a lower 
contract price for coke for April do not appear to be 
promising 


Iron Trade Slackness. 


The Staffordshire finished iron trade is decidedly 
slow. Makers of bar iron are in need of much more 
work to keep the mills going. The district is sharing 
largely in the steel re-rolling, a department in which the 
cheap foreign material available has enabled the mills 
to get a larger share than the steel works of the business 
in small bars, angles, strip, &c. The marked bar houses 
are satisfactorily placed for orders, with a fair amount 
of forward booki Vaiues remain firm at £14 10s. 
Of merchant bars, for the Crown quality of which £12 10s. 
is the nominal quotation, sales are said to-have been 
at as low as £12 5s. im a few special cases. Nut 
and bolt bars are in small demand at £11 10s. Belgian 
shippers continue to quote very low prices—£8 7s. 6d. te 
£8 12s. 6d.—but there is little business available for 
native or foreign sellers. Large quantities of Belgian 
No. 3 iron continue to reach Darlaston nut and bolt works 
on contracts given out some time ago. 

Firmer Sheet Prices. 

Galvanised corrugated sheets. are, firmer this 
week at £18 10s. for 24 gauge. The mills are nearly 
all fully engaged, with bookings in many imstances to 
the end of June. Some firms are demanding a premium 
for early deliveries amounting in some cases to nearly 
£1. There is a good demand for black sheets, prices of 
which remain solid. 


Steel Values Weak. 





supporters 
at the meoting, there is every it of the new club bei 
4s popular as any of those already established. 


There is only a quiet demand for finished steel 


and continental quotations are so low that native producers 
are extremely anxious as to the future. tion 
of Belgian steel at the ports is clearing, very little com 
plaint now being made of delayed deliveries. Some 
foreign works are less keen for business having very 
satisfactory order books. Germany has become more 
prominent, offering finished and unfinished steel, in some 
eases slightly below Belgian figures. Orders at the local 
steel works are being rapidly executed, and there is keen 
competition for any new work available. The Steel 
Association has, it is understood, given permission to 
certain firms to quote below standard figures to meet 
competition from firms outside the Association, At 
any rate, supplies are obtainable at less than the rates 
which are su to apply. Values are probably 5s. 
per ton lower. than they were, and for such products 
as joists the price on ex business is somewhere in the 
region of £1 10s. below that quoted to home consumers, 
a disparity which mitigates against successful work in 
construction. New enterprises are, however, few and 
far between, structural undertakings in particular being 
held back apparently in the expectation of lower prices. 
Billet values remain firm on a minimum of £8. Some 
firms are asking up to £8 5s. gian quotations are « 
little higher again this week, some firms asking £7 per 
ton. Even this price, however, leaves a substantial 
margin below native figures. The rise in fuel values is 
regarded seriously, as causing additional difficulty in 
meeting foreign competition. The low franc values 
make it quite impossible to supply the market on any- 
thing like the same terms as foreign steel makers. 


Steel Wire Reduced. 


Makers of bright mild steel wire, barbed wire 
and staples excepted, have reduced their prices by £1 
per ton for the home trade. This makes the basis £20 
per ton in 4-cwt. and l-ewt. coils. 


Scrap. 


Steel scrap values have further deteriorated, 
and this week sales have been made at as low as £4 5s 
per ton. In the case of heavy wrought iron scrap, how 

ever, there is far less available than is needed, and quota- 
tions continue to rise. Holders to-day would not consider 
an offer at less than £5 to £5 5s. 


Fewer Workless. 


There is a further substantial decline in un 
employment in the Midlands. The latest returns show 
the number of workless to be 136,708, as compared with 


139,960 for the previous week, a decrease of 3252. Un- 
employment was distributed as follows :—Men, 98,302 ; 
boys, 2319; women, 32,433; girls, 3654. A decrease of 


504 is shown in the Greater Birmingham area on the 
week, the figures having fallen from 35,400 to 34,896 
The figure includes 25,407 men, 8667 women, 314 boys. 
and 508 girls. Short time workers are less by 58, the total 
having fallen from 2256 to 2198. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER. 
General Outlook. 


We have in this district, and in fact there 
in all the great iron and steel trade centres, a contitmance 
of the extreme dulness, not to say depression, which has 
characterised the market for some weeks, and that in 
spite of very considerable advances in the non-ferrous 
metal market. The position is rather curious at present, 
and there is a strong belief that trade throughout the 
country, and perhaps the whole world, is struggling to 
revive under very adverse conditions. There is a general 
impression that trade would be much better were it not 
for political and industrial disturbances which are looming 
ahead. In Lancashire, of course, the absurd risk of a 
of a universal lock-out in the cotton trade produces a 
depressing effect; and then there is a persistent belief 
that the coal trade dispute will not be settled amicably 

This has led to a scramble for fuel, quite regardless of 
prices, and most works in this district and in Yorkshire 
seem now to be stocked up with what may preve to be 
very dear coal. 


is 


Metals. 


The advance in non-ferrous metal 
applied all round, but the most spectacular rise is in lead. 
It was pointed out some time ago in this column that the 
statistical position of lead was remarkably good, and that 
of late years the consumption all over the world, but par- 
ticularly in America, had greatly increased, while there 
had been no increase for many years in the production 

The result is now manifest in a scramble for lead, which 
has brought the price up to about £40 per ton, or, as I 
write, to £4 per ton above the price of spelter. It is indeed 
a “ topsy-turvey ” position, and the shrewdest men in 
the market here are disposed to stand on one side and 
wait to see what is going to happen. Spelter has been 
steady, and if anything a little easier, and perhaps we shall 
have to get accustomed to regarding lead as a dearer 
metal than spelter. Copper has again been a fairly strong 
market, but merchants and consumers here do not appear 
to have quite made up their minds that it is a safe market 

Positive reports as +o the carrying out of a policy of restric 

tion in the American production seem to have assisted the 
upward movement in copper, if they have not been alto- 
gether the cause of it ; but one is not yet quite clear that 
any actual reduction in output will take place. The 
better market will, however, tend to the holding of larger 
tocks by and in any case copper is still fairly 
low in comparison with ell the other metals. The price of 
copper sheets for home a ion is again at £100 per 
ton, but for India the usual 4ft. by 4ft. copper “ braziers ’ 

can be had at £88 per ton. As a matter of fact, the latter 
price is in better or more reasonable relation to raw copper 


prices has 








than the former, Copper wire (12-gauge) was quoted 
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at 10d. per pound, or £93 6s. 8d. per ton. There seems to 
be a little better inquiry here from engineering firms for 
refined ingot copper, but there is no disposition to buy 


scrap metals. These remain relatively cheap, although | 


dealers have been paying a little more money lately. The 
market for tin, although subject to rather violent fluctua- 


tions, keeps up on the whole, and those who foretold £300 | 


before the end of March are fairly confident ; in fact, one 


SHEFFIELD. 
(From our own Correspondent.) 
The Steel Trade Switchback. 


THE uneven conditions in the Sheffield steel 
trade continue, and seem more pronounced than they were 


does not quite see how this will be the limit unless the | last week. While some branches are better, others report 


consumption of the metal begins to fall off. At present 
it is obviously in excess of the production. 


Pig Iron. 


The markets in the Manchester district for foundry 
iron remain very dull and but little buying is now going 
on. There is, of course, a lack of active business at many 
of the Lancashire ironfoundries, although it is not easy to 
gauge this with accuracy, because it is the usual practice 
of the ironfounder to deny that he is busy. There is also 
plenty of pig iron already secured by the founder, and in 
any case there would not be many anxious to buy even 
if there were confidence in the present level of prices ; but 
in spite of the firmness of makers, and the probability, 
almost amounting to a certainty, that costs of fuel, &c., 
will be higher, the consumer here does not believe that 


prices will be maintained. He is relying upon the pressure | 


which Cleveland iron may exert upon Lancashire prices 


in the near future. It has been confidently asserted that | 


in one case at least Cleveland No. 3 iron has been sold at 
90s. per ton on trucks, or 5s. below the price for Derby- 
shire at the furnaces—a price which Derbyshire makers 
claim is the lowest to which it is possible they can go. 
There is only one way by which confidence can be restored 
here in the foundry iron market, and that is by a complete 
reversal of the conditions in Cleveland. Is there any 
possible chance of this ? One would say, not so long as 
continental pig iron can command the Glasgow market 
and hinder the shipment of Cleveland to the continental 
ports. There is no further fall here in the price of Seotch 
iron, and it seems that the Scottish makers are determined 
to stop any slump by blowing out furnaces. 


Steel. 


The market for manufactured steel is dull, with 
the exception of the sheet section. Steel works are quite 
busy on sheets, but it wants a lot of thin sheet orders to 
make up for the quietness in the heavy seetions of the 
trade. What is wanted is a much larger demand for plates, 
angles and joists, or, in other words, for work which means 
weight. The nominal prices for finished steel are un- 
changed, but the gap between nominal and real prices 
seems inclined to widen. 


Scrap. 


The demand for serap is now poor all round, for 
the special position of heavy wrought scrap is not nearly 
so strong as it was. Possibly 100s. for good lots would 
still be paid at the Lancashire works, but the bar iron- 
makers are not now such eager buyers as they were a month 
ago. In steel scrap scarcely anything is being done, but 
the nominal value on trucks in Lancashire is still given as 
80s. per ton. It is a little absurd that heavy steel scrap 
should be nearly £1 per ton cheaper than iron scrap ; 
but then steel bars are about £2 cheaper than iron bars. 
Founders are not buying much cast scrap now, but the 
prices here are fairly steady at from 87s. 6d. to 92s. 6d. 
per ton, according to quality. 


BaRROW-IN-FURNESS. 


Hematite. 


There continues to be a lack of life in the hematite 
pig iron trade, and it is not likely that there will be any 
improvement until all the threatened labour troubles are 
at an end. Expert views in the district put the present 
quietness down to the influence of these threats and the 
fear on the part of customers to commit themselves to 
orders. The amount of business at the present time is 
not heavy. The two furnaces which were damped down 
as @ consequence of the railway strike have not been put 
in again ; yet, in spite of this fact, there is more iron going 
into stock than there was. This looks as if trade had gone 
back alittle. It is certain that there are orders to be placed 
if only the outlook were clearer, for it is known that 
customers in various parts of the country hold orders 
which will eventually compel them to come into the market. 
The continental trade is small and competition from that 
quarter is feared. Trade with America is not in great 
quantities. The general outlook at the moment is very 
uncertain. 


Iron Ore. 


The iron ore trade is very dull and will continue 
to be until there is a lot more life in the iron trade. There 
is not much local ore leaving the district. Some proceeds 
coastwise to various small consumers. The trade in foreign 
ore is quiet, and although there has been an increase in 
the imports recently, much of it will go into stock. 


Steel. 


There is very little to report in connection with 
the steel trade, which is moderately employed. Foreign 
competition is very unsettling, and there is keen compe- 
tition for the orders which are in the market. The Barrow 
rail and merchant mills are still engaged, but fresh orders 
will be required in the early future to keep them going. 
The foundries have a slightly better outlook. The hoop 
and small section mills are better circumstanced. 


Shipbuilding and Engineering. 

The shipbuilding and engineering trades are 
improving and fresh orders are to hand, including one for 
two steamers for the London County Council for the carry- 
ing to sea of refuse, &c. Many vessels of this class have 
been built at Barrow. On the engineering side there is 


ereater activity as a result of additional orders. Further 
shipbuilding orders are expected in the early future, 

















a falling off in business, and the alternations of up and down 
follow each other with the rapidity of a switchback. 
The time when all departments will be running smoothly 
together on a high level seems far off. For a long while 
the basic side of the heavy steel trade was the most active, 
and it was in this department that the year-end spurts 
of 1922 and 1923 showed themselves. But now that trade 
has fallen off the quietude in billets is very pro- 
nounced. Orders for pig iron and bar iron are also on a 
very limited scale, purchasers contenting themselves with 
just sufficient quantities to cover the requirements of the 
moment. There is a decline of confidence, arising from a 
number of disturbing factors at home and abroad. The 
fall in the currencies of France and Belgium and anticipa- 
tions of severe continental competition and of an upheaval 
in the fuel industry, bringing about higher prices of coal, 
are all factors which tend to restrict business. 


Railway Steel Busy. 


On the other hand, the acid steel side, which has 
been very slow to recover, has been progressing steadily 
all this year, and several open-hearth furnaces, which had 
been idle a considerable time, have recently been brought 
into operation. This increased activity is largely attribut- 
able to the heavy contracts for railway material which 
are on hand, and of which the full benefit is now being felt. 
Other branches also are getting busier every week. At 
nearly all the rolling mills dealing with steel sheets full 
time or even overtime is being worked. Some of the 
finished sheets are being sent to France, Belgium, Italy, 
and other places abroad. Local firms are receiving a large 
amount of work in connection with engineering, general 
construction and motor building, while the electrical 
industry is quite busily employed. In connection with the 
last-named further reference may be made to the contract 
which Vickers Limited secured last week for the extension 
of the electric lighting installation of the Fulham Borough 
Council. The new plant to be supplied includes two 
6000-kilowatt turbo-alternating sets, complete with 
boilers, condensers, pumps, piping, buildings, and founda- 
tions. Everything will be supplied by the Vickers organisa- 
tion, from foundations to roof. Turbines and electric 
generators will be supplied by the Metropolitan- Vickers 
Electrical Company, Limited, cables by W. T. Glover and 
Co., Limited, boilers and stokers by the Vickers-Spearing 
Boiler Company, Limited, and condensers and pumps b 
Vickers Limited, Barrow-in-Furness. All supplies will 
be entirely of British manufacture, and, wherever possible, 
local unemployed labour will be used. 


Cutlery and Plate Quiet. 


The state of the cutlery trade generally is very 
unsatisfactory. At this period of the year a development 
of activity is expected, but the booking of orders continues 
poor. There are many complaints from the makers, who 
declare that the public is buying cutlery on a very meagre 
seale, and that the industry is in such a condition that no 
profits can be made. Things are so bad that the com- 
parative absence of German cutlery and its greatly increased 
price are proving of little benefit to Sheffield. On the 
other hand, France is becoming a more dangerous rival 
and is sending into this country excellent examples of 
fine scissors at low prices. The demand for stainless cutlery 
is below the average of twelve months ago. Outside 
cutlery, new uses for stainless steel continue to be dis- 
covered, and an interesting point this week is that the 
Sheffield Corporation Tramways Committee has decided 
to make trials on certain cars of three or four sets of 
rustless and stainless fittings in place of the brass fittings 
at present used. Reports from the silver and electro- 
plate brancbes are even worse than those from the cutlery 
department. Several firms of high standing declare that 
it is impossible at the present time to earn working 
expenses. There are many cases in which staffs have 
recently been reduced or put on short time, while it is 
only the fortunate few factories that can find full work 
for their operatives. New designs are being brought out 
for exhibition at the British Industries Fair. 


No Civic Week at Wembley. 


Sheffield will be very fully represented at the 
British Empire Exhibition at Wembley Park. Quite a 
large number of firms, including many of the largest and 
most celebrated, will exhibit, and the range of Sheffield 
goods on view will include armament and railway work, 
an electric engine, saws and cutting steels at work, stain- 
less steel for a variety of purposes, cutlery and plate. But 
while the industries will be represented, the city as such 
will not. Sheffield has followed the example of Birming- 
ham in deciding against the civic week ion. The 
Lord Mayor and other leading citizens recently paid a 
visit to the exhibition grounds and obtained information 
about the civic week scheme. At a meeting of the Lord 
Mayor’s Advisory Committee last week the Lord Mayor 
reported that the rent of the Civic Hall for a week would 
be £1000, while the cost of running it would be from 
£1000 to £2000. He added that the question had been 
considered by the local manufacturers, but they had 
decided to take no action in the matter. The i 
Committee therefore recommended the Council not to 
enter into the project. 


More Colliery Progress. 


There are a number of interesting items of news 
this week with regard to the progress of colliery develop- 
ment in the district. At Thorne, in the Doncaster area, 
it is expected that, after years of difficulty, the Barnsley 
bed of coal will be reached within a few months. Great 
troubles have had to be overcome, chiefly those of water. 
Years before the war Germans were employed on the 
freezing process, but when war broke out the system 
dropped, and in recent years the cementation method was 





used with excellent results. Now, the sinking at No. | 
shaft is within 200 yards of the seam, while at No. 2 shaft 
a depth of 300 yards has been reached. The coal is reputed 
to be of first-class quality, 9ft. thick, and the colliery is 
expected to become one of the largest in the country. 
Surface work has been commenced and marked progress 
made. In North Nottinghamshire the Newstead Colliery 
Company is carrying out a further sinking at its present 
pit, in order to reach the deep soft coal, and it is also about 
to start.a new sinking at, Blidworth, a little agricultural 
village about 5 miles from Mansfield. It is anticipated 
that coal will be tapped at a depth of about 600 yards. 
The new pit will be laid out to bring to the surface, when 
in full working order, 3500 tons per day, and some 2000 
men and boys will be employed. The sinking will oecup) 
about one and a-half or two years. In Lincolnshire the 
Boring Syndicate interested in the Doddington scheme will 
commence its operations about next month. The trial 
bores are to be sunk to a depth of about 3000ft., and the 
Syndicate has placed the work in the hands of the Trejor 
Company, of Brussels. The Central Committee of the 
Miners’ Welfare Fund has undertaken to make a grant of 
£15,000 to the Barnsley Education Committee in order 
to provide and equip a new mining department of the 
Technical College which it is proposed to erect at Barnsley 
at a total cost of £45,000. 


A Purchase of Pipes. 


T. W. Ward, Limited, of Sheffield, have purchase:i 
the famous Palestine pipe line, by which water from th: 
Nile was carried across the desert to the British troops 
during the war. The pipes have been well preserved i 
the dry sand, and are in splendid condition. A large quan 
tity has already been taken up and stacked at Kantars 
ready for shipment. Altogether there are about 130 mile» 
of lapwelded, serewed and socketed pipes, varying from 
Gin. to l2in. in diameter, and in L5ft. to 21ft. lengths 
The total weight is about 9000 tons. 








NORTH OF ENGLAND. 
(From our own Correspondent. ) 
The Trade Position. 


ALL hopes of a general revival in trade in the 
North of England which were entertained a few weeks 
ago have vanished into thin air. Anticipations wer« 
certainly never very extravagant, but there seemed to 
be some promise of a progressive improvement, and « 
gradual approach to a more nearly normal condition of 
affairs. The fair prospect, however, has changed, and 
an atmosphere of gloom now permeates many branches 
of industry, particularly the iron and steel trades. Threats 
of further industrial unrest have shaken the —,. 
of prospective buyers; but the greatest menace to the 
industry is the purses competition to which producers 
are exposed through the continual fall of the franc. For 
the time being British pig iron is practically shut out 
of the continental markets, and this is a serious matter 
to Cleveland producers, who rely, to a large extent, upon 
export trade to keep their works in operation. Unless 
there is an early material change in the situation it 1s 
feared that some of the local furnaces may have to go 
out of blast. 


Cleveland Iron Market. 


There is apathy in every direction in the Cleve- 
land pig iron trade. Output is already on a very low 
scale, yet even for all the present restricted production 
makers cannot find a market. Stocks are increasing, 
prices are falling, and the question is when the breaking 
point will be reached. At the beginning of last week 
there seemed to be signs of reviving interest, but they 
have speedily vanished, and any sales that are now 

ing made are only for quite small lots. Even for these 
makers have to cut prices, and a further drop is recorded 
all round. There is scarcely any foreign inquiry and 
exports are again upon a very restricted scale. Au 
average price for No. 3 G.M.B. Cleveland pig iron seems 
to be about 92s. per ton. Where only small orders are 
involved 92s. 6d. is being quoted, but 91s. 6d. would be 
accepted for a fair quantity, and possibly even less. 
No. 1 is 95s. 6d., and No. 4 foundry and No. 4 forge are 
both obtainable at 90s. 6d. per ton. 


Hematite Pig Iron. 


The demand for East Coast hematite pig won 
has also dropped considerably, and a further restriction 
of output seems inevitable. Usually at this time o! 
the year there is a brisk demand from Italy, but there 
seem to be no inquiries from that quarter just now 
Mixed numbers are quoted at 100s., and No. | at 10ls.. 
but these prices would no doubt be shaded for good 
o 


The foreign ore trade 5 ee owing ny the 
restricted consumption. Sellers it ess just now 
to offer material, ~ es solely concerned with the arrange- 
ment of deliveries under running contracts—a sufli- 
ciently difficult task in the present state of the freight 
market. Best Rubio is about 24s. per ton c.i.f. Tees. 
Coke makers put the price of good medium furnace 
ualities at 32s. 6d. per ton delivered at the works, but 
that is more than consumers are prepared to pay, wit! 
the knowledge that supplies are abundant and consum)- 
tion on the down grade. 


Manufactured Iron and Steel. 


There are few new features of moment in the 
manufactured iron and steel trade. Orders are still very 
difficult to obtain, but manufacturers in several branches 
are said to be fairly busy on running contracts, many o! 
which, however, are fast approaching completion. Bar 
makers, producers of constructional steel, manufacturers 
of shipbuilding material, and sheet makers are understood 
to have a good deal of work on hand. No change in prices 
is reported. 
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The Coal Trade. 


On the whole, a steadier tone is noticeable in 
the Northern coal trade, though business rules on restricted 
lines. ‘The uncertain tonnage supply gives some anxious 
moments, but, on the whole, fitters are getting through 
fairly satisfactorily, and prospects in this direction are 
daily improving. The continued pressure for home 
supplies is still the predominating factor, but conditions 
in the export trade are very difficult owing to a variety 
of causes, and business fii that section languishes. The 
continued fall in the French exchange is unsettling for 
coal shipments, and the majority of shippers are inclined 
to mark time. Reports are current on the Northern 
market of a French official drastic reduction of coal 
imports, the mere rumour of which tends to prevent 
any forward activity. The German railways are expected 
to come on the market for considerable quantities, com- 
mencing about the end of the month, but at the moment 
they appear to be holding off. In the meantime old 
contract commitments are being taken out to the fullest 
extent. There is an improving demand from Norway 
and Sweden, but, on the other hand, several ports are 
blocked with ice and shipments are held in abeyance. 


A favourable outcome is expected of the negotiations | 


with the miners on the wages question, but, at the same 
time, inland users are stocking as heavily as possible. 
Best steam coals for home and export are in good demand 
and steady in price. Northumberland qualities are 
firm at 26s. to 26s. 3d. per ton, and special grades at 
26s. 6d., and smalls at 17s. 6d. Gas coals, under contract, 
are moving Im maximum quantities, and the entire pro- 
duction is easily disposed of, though shipments are checked 
to some extent by tonnage scarcity. All qualities of 
bunkers and coking unscreened are quiet, and are quoted 
23s. to 24s. There is only a quiet movement in the coke 
trade. All descriptions are showing increased supplies, 
and prices are difficult to maintain. Gas coke is freely 
offered at 38s. to 40s., while patent oven coke is weak at 
27s. bd. to 30s., and beehive qualities at 40s. 


Shipbuilding and Engineering. 


Prospects in the shipbuilding and engineering 
trades on the North-East Coast continue to improve, and 
fuller employment is the rule at most of the establish- 
ments. In face of severe competition, Blair and Co., 
Limited, Stockton, have booked orders for seven new 
sets of marine engines. Four of these sets are for Tees 
shipyards, and the remaining three for Tyne and Wear 
shipbuilders. R. Ropner and Co., Limited, West Hartle- 
pool, have placed an order this week with Wm. Gray and 
Co., Limited, West Hartlepool, for a cargo steamer of 
about 8600 tons deadweight. 





SCOTLAND. 
(From our own Correspondent.) 
Poor Outlook. 


Tue general industrial situation is unaltered, 
and, on the whole, the outlook is most unsatisfactory. 
The possibility of further labour troubles only serves 
to keep alive the feeling of uncertainty which has domi- 
nated markets for so long a period now. The result 
is witnessed in operations of a very spasmodic character 
and the irregularity of prices. Fears of a stoppage may 
not materialise, but nevertheless keep in existence the 
opposition to peaceful developments of industry, which 
has been so apparent. Meanwhile, the course of business 
is more or less an extremely dull one, and an improvement 
seems as far off as ever. 


Easier Pig Iron. 


So far as the pig iron market is concerned a 
lull in buying appears to have set in. Consumers are run- 
ning off old contracts and are not buying extensively ; 
in fact, neither foundries nor steel works are buying 
at present. Stocks in makers’ yards have accumulated, 
and the production has been slowed down and is likely 
to suffer further curtailment. The number of furnaces 
in action has been reduced by eleven. five of which were 
making foundry iron and six producing hematite. The 
tone of the market continues to ease. 


Steel and Iron. 


Steel and iron makers continue to deplore 
the lack of development in business from shipbuilding 
yards. Steel makers report a distinct scarcity in specifi- 
cations for plates. Sheets are quieter, and, though some 
mills have a considerable amount of business on hand, 
new orders are very difficult to secure. Bar iron is like- 
wise short of new business, buying being of a day-to-day 
(eseription. Consumers cannot be induced to anticipate 
requirements with prices on present levels. The business 
it re-rolled steel has improved a little, due in a measure 
to unsatisfactory deliveries of similar material from the 
Continent. Home prices are unchanged, but export 
quotations are very keen. Some fair inquiries for struc- 
tural steel are reported. 


Shipbuilding and Other Contracts. 


A vessel of 8000 tons deadweight has been 
ordered from a Clyde shipyard on account of Hull ship- 
owners, and a salvage tug of about 185ft. in length will 
he built at Paisley for Vancouver owners. A number of 
sinall inquiries are reported. The North British Loco- 
‘notive Company has a small order for the East Indian 
Railway. The same company is constructing an engine 
of the modified Fairlie type for the South African railways. 
Che latter is an experiment. : 


Coal. 


A strong tone has characterised the Scotch 
coal trade during the past week or two, especially in the 
®xport department. Consumers are evidently anxious 
‘o cover their requitements to a certain degree in view 
of possible trouble next month, Owners are fairly well 


contracted at present, and even small parcels are not 
easily picked up meantime even when full prices are 
offered. Fair shipments were dispatched to Germamy, 
Belgium and France, Coastwige siness wes réduted, 
but bunkers were heavier. Aggregate clearances amounted 
to 269,345 tons, against 256,691 tons in the preceding 
week and 353,864 tons in the same week last year. Some 
inquiries for deliveries in the autumn are mentioned, but 
sellers are not anxious to commit themselves so far ahead, 
and the quotations named are prohibitive. Export 
prices for round coal are considerably firmer to-day, 
while small stufis are steady. Home consumers likewise 
show anxiety with regard to stocks and, consequently, the 
market has larger inquiries than is usual at this time of 
the year. All classes of fuel are in request. 








WALES AND ADJOINING CODNTIES. 
(From our own Correspondent.) 
Coal Trade Outlook. 


| Tuere has been a marked improvement in the 
general state of the steam coal trade compared with a week 
ago. All round the collieries are working better, and 
evidence of the improved conditions is to be found at the 
docks, which are comparatively well off for ready tonnage. 
Whereas formerly there were numerous idle berths, the 


prospect is that next week the period of waiting will be 
increased, much to the disadvantage of shipowners, who 
are anxious at all times for their steamers to secure the 
quickest, despatch possible. Recently the amount of 
chartering has been very considerable, and heavy supplies 
of tonnage are due to come along to this district to load. 
There is no doubt that the second half of this month is 
going to witness very substantial loading pressure, as not 
only exporters, but consumers abroad are very anxious 
to have their cargoes despatched without delay. Many 
collieries are already considerably overstemmed for this 
month, and the inevitable result of the difficulty of 
arranging stems is that outward freight rates have been 
weakened. On the other hand, the collieries, especially 
those producing the superior grades, are so full up that 
they have practically no coal to offer and are indicating 
as much as 32s. 6d. for best Admiralty large. The outlook 
is, of course, dominated by the uncertainty regarding the 
outcome of the negotiations between the coalowners and 
the miners’ representatives. These negotiations have, of 
course, entered upon a very critical stage this week, and 
until the situation becomes clearer there are very few who 
are prepared to enter into fresh commitments, unless it be 
for coals which they hold on contract and for which they 
can agree to shipment before the middle of next month. 
What is of considerable concern to coalowners is the danger 
of American producers cutting into the European market 
in the event of their costs of production being materially 
enhanced by the conditions of settlement with the miners. 
The margin between the prices of American coals and 
those from South Wales isa rather narrow ene. 


Miners’ Wage Demands. 


There was a special conference of miners’ dele- 
gates from South Wales at Cardiff on Monday to consider 
what should be the agreed proposals to be embodied in 
the next general wage agreement. The proposals as out- 
lined a week ago were practically unanimously adopted, 
their chief points being a demand for a wage equal to the 
increased cost of living upon the present wages standard, 
a guaranteed week's work or pay, a fortnight’s holiday 
with pay, and that membership of the Miners’ Federation 
should be a condition of employment in the coalfield. The 
conference also passed a resolution that the South Wales 
Miners’ Federation should take steps for the preparation 
of a new schedule of rates of wages for all surface and 
mechanical workers engaged at the collieries. The mem- 
bers of the South Wales Colliery Examiners’ Association, 
viz., firemen, overmen, &c., discussed their position at 
their annual conference at Cardiff on Saturday last, and 
their Council's resolution was adopted that, in view of the 
possible trouble in the mining industry, they instructed 
their members to place themselves at the disposal of the 
colliery managements for the purpose of keeping the 
collieries open and in safe condition ; but should it happen 
that any manager deals unjustly with any of their members 
by demanding from them work that is not of a safety 
character, they claim the right to withdraw such men at 
once and to lay the matter before the coalowners for adjust- 
ment. It was also agreed that in the event of a stoppage 
the Council should meet the coalowners in order to discuss 
with them what shall and what shall not be done by mem- 
bers of the Association. 


South Wales Coalowners. 


At the annual meeting of the members of the 
South Wales Coalowners’ Association, held at Cardiff 
on Monday, Mr. R. Gibb, jun., was appointed chairman for 
the ensuing year, and Mr. W. North Lewis vice-chairman. 
A statement of output for the past year, which was sub- 
mitted, showed that the total for 1923 was 50,416,489 tons, 
an increase over 1922 of 3,269,640 tons, or 6.93 per cent. 
The amount assured for 1924-5 is 53,085,001 tons. The 
Association decided to agree, without prejudice to any 
future discussion on the subsistence wage, to continue for 
the time being and subject to the right of the owners to 
withdraw the agreement at any time, the proposals sub- 
mitted to the Conciliation Board on July 3rd, 1923, as 
to the subsistence wage payable. 


Ship Repairers’ Wages. 


The wages question as it affects the skilled and 
semi-skilled workers in the South Wales ship repairing 
yards is being discussed this week. The men affected are 
not affiliated with the Federation of Engineering and 
Shipbuilding Trades. Applications have been made to 
the Dry Dock Owners’ and Ship Repairers’ Federation, 
Limited, by the boilermakers for an advance in the time 
rates of lés. per week. The fitters have asked for an 
increase of 15s. 8d. per week and the labourers for an 





position now is that tonnage is waiting for berths, and the | 


paid on timework from 19s. to £1 per day, and the fitters 
£3 5s. for a full week’s employment. The labourers or 
semi-skilled trades include the platers’ helpers, who are 
now in teceipt of £3 5s. for a full week; the painters 
and riggers, whose time wages are £2 11s. per week ; and 
the fitters’ helpers and yardmen, whose wages are now 
£2 9s. per week. 


Current Business. 





Steam coals of all descriptions are now much 


firmer than they were last week. The arrival of tonnage 
| has completely altered the position, and it is quite the 
| exception to find a weak spot in the market, while the 
| probability is that next week the market will be still 
| stronger. There is a very considerable amount of tonnage 
| due to come along, and on paper the leading collieries have 
| practically no coal to spare for shipment this month or the 
early part of next. Many collieries are, in fact, oversold, 
and it is difficult to get many salesmen to put a price on 
their coals. Up to 32s. 6d. has been indicated, and in one 
or two instances even more for best Admiralty large ; 
| but there is no business passing at the moment on this 
| basis. There is a fair inquiry, except from France and 
Belgium, the fall in the value of the franc having induced 
possible buyers in these countries to hold off for the time 
| being. Small coals are also scarce and firm, and up to 
22s. 6d. is freely quoted for superior steam qualities. In 
some cases coke makers are fully sold for this month, and 
patent fuel remains without change, but pitwood is easier 
on account of importers finding difficulties in discharging 
cargoes owing to the shortage of empty wagons. The fact 
that the demand for coals inland is stronger means that 
wagons are away longer from the collieries. 


Tin-plate Men’s Dispute. 


A sorst Committee representing the tin-plate 
industry has come to a settlement on a matter that has 
concerned the engine drivers and shunters in the trade 
for some time past. The men originally claimed an increase 
of the uniform rate throughout the trade to 8s. for loco- 
motive men and 7s. for shunters, plus consolidation and 
sliding scale percentages. The employers declined to 
concede the demand, but have now agreed to form the 
whole of the works in the trade into three groups, and a 
rate has been agreed for each group, which gives a sub- 
stantial increase to a large number of the men engaged 
in this class of work in the industry. 








CATALOGUES. 


Martin's CuttivaTor Company, Limited, Stamford.—Cata- 
logue on the Martin fire-engines and fire-fighting appliances. 

Tre Sreer. Nur axnp Josern Hampton, Limited, Woden 
Worke, Wednesbury.—RBooklet, on “‘ Woden X X " free cutting 
steel. 

REAVELL anp Co., Limited, Ranelagh Works, Ipswich.— 
Pamphlet No. 113 on portable air compressors for road-making, 
&c. 

Foster Encrxesrine Company, Limited, Morden Works, 
Wimbledon, 8.W. 19.—Catalogue of iron-clad switch and fuse 
gear. 

Mantove, ALLIOTT AND Co., Limited, Nottingham.—Folder 
on Manlove’s washing machines, hydro extractors and ironing 
machines. 


Kasentt, Limited, 8/9, Ludgate-square, E.C. 4—-Pamphlet 
on “ Anti-cementite ” for local case-hardening, heat treatment 
and toughening. 

Buck anp Hickman, Limited, 2, 4, and 6, Whitechapel-road, 
London, E. 1._-New edition of the general jogue of smali 
tools and supplies. The catalogue is exceptionally well pro- 
duced and contains about 1000 pages of well-printed and dis- 
played articles. 

NationaL Borer anp GENERAL InsuRANCE CoMPANY, 
Limited, Manchester. hlets on the patented National 
circulators, water gauge illuminator, and the Skatoskalo 
electric scaling tool. Booklet on “‘ Useful and Important 
Information for Steam and Power Users.” 


Tue Gear Grinpive Company, Limited, Birmingham. 
A little book on motor car gear-box design and production, 
with special reference to gear tooth grinding, written by Mr. 
H. F. L. Orcutt, describes the advantages of ground gear and 
explains how the work is carried out by the company. The 
grinding of splined shafts is also dealt with. 


—Pa 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Wesster snp. Bennett, Limited, machine tool makers, 
Coventry, have appointed Walter 8. Lang and Co., 48, Oswald- 
street, Glasgow, as their sole agents for Scotland for the sale 
of their products. 


Tue Maries Steere Company, Limited, of 64, Mortimer- 
street, London, W. 1, announces that it has lately concluded 
arrangements with the Adamant Engineering Company, Limited, 
of Luton, whereby the latter firm has been appointed manu- 
facturer and sales agent for the Marles steering g2ar. 


Mr. W. C. Mountain, consulting engineer, of Sun-buildings, 
Newcastle-on-Tyne, informs us that he has taken his son-in- 
law, Mr. William Wallesley Wood, into partnership, and that 
the firm will in future b> carried on in the name of W. C. Moun- 
tain, Son and Wood. Mr. Wood will reside in Birmingham. 


Mr, W. A. Paprietp, who, upon retiring from the position 
of engineer and manager of the Exeter Gas Company, which 
he had held for thirty years, was elected a director, died at 
Exeter on Monday. He was still associated with the company, 
and was connected with a number of other business undertakings 
in the locality and in other parts of the country. 


Weare asked to announce that Mr. J, E. Stewart, M. Inst. C.E., 
M.1.E.E., of Castle-buildings, Llanelly, who was for some years, 
and till recently, engineer and manager to the Llanelly and 
District Electric Supply Company, has opened an office at 3, 
Gloucester-place, Swansea, where he proposes to practise as a 
consulting chartered civil and electrical engineer. 

W. E. W. Mrcrixctowr, M. Inst. C.E., M.I. Mech. E., Wh. Ex., 
M. Inst. Met., asks us to state that, having relinquished his 
osition as general manager to Holden and Brooke, Limited, 
Ririus Works, West Gorton, Manchester, he has opened an office 
at 54, Imperial Buildings, Oxford-road, Manchester, where he 
proposes to practice as a consulting engineer, specialising in all 





advance of 15s per week. Boilermakers are at present 


classes of pumping plants and engineering metallurgy. 
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N.W, Ooast— 
Native 

(1) Spanish 

(1) N. African 

N.E. Coast— 
Native , 
Foreign (c.i.f.) 


(2) Scortanp— 
Hematite. . 
No. 1 Foundry 
No. 3 Foundry 


N.E. Coast— 


Hematite Mixed Nos. 


No. 1 


Cleveland— 
No. 1 
Silicious Iron . . 
No. 3 G.M.B. . 
No. 4 Foundry 
No, 4 Forge 
Mottled 
White 


MIpLanps— 
(8) Staffs.— 


All-mine (Cold Blast) 
North Staffs. Forge 
» Foundry 


(3) Northampton— 
Foundry No. 3 
Forge 


(3) Derbyshire— 
No. 3 Foundry 
Forge 


(3) Lincolnshire— 
No, 3 Foundry 
No. 4 Forge 
Basic 


(4) N.W. Coasr— 


TRON ORE. 


19/6 to 26/- 


PIG IRON. 


Home. 


oo wo 


ag 


~~ 


-~* ¢ 


> 


N. Lanes. and Cum.— 


Hematite Mixed Nos. 


- GS to 


15 
14 
ll 


15 


Oto4 12 0 
— 


Oto4 6 6 


Otoi 13 0 


0 (a) 
0 (d) 


MANUFACTURED IRON. 


Hone. Export. 
6 ee. & aie ee 
ScorTLanD— 
Crown Bars i2W 6 = 
Best — _ 
N.E. Coast 
Common Bars es +’ O° — 
Laxcs.— 
Crown Bars oo tied eelee Bs. -- 
Second Quality Bars .. 1115 0. _ 
Hoops 6b 8 @. 1415 0 
8. Yorxs.— 
Crown Bars 12 10 0 — 
Best 13 10 O - 
Hoops 1410 0... - 
MIDLANDS 
Crown Bars .. -- 1210 @.. - 
Marked Bars (Staffs. ) als, BRO On.. - 
Nut and Bolt Bars 1110 @.. 
Gas Tube Strip 1217 6tol3 0 0 
STEEL. 
(6) Home. (7) Export. 
£ «4. a. £s. d. 
(5) Scortanp— 
Boiler Plates .. - WW O.. — 
Ship Plates, fin.andup 10 5 0. — 
Sections .. ot 10 00. - 
Steel Sheets, ®/,,in. tofin. 12 10 0. — 
Sheets (Gal. Cor. 24 B.G.) — 18 lO 06 


(1) Delivered. 


23/- 
23/- 


24/- 


Export. 
£ os. d. 


15 6 


~- - * 
= 
to 
e2eoecso 


Firesuins-—- 


Cagpirr—— 


Current Prices for Metals and Fuels. 


FUELS. 
SCOTLAND. 
LaNnaRksHiRe— 


-Steam 
Ell 
Splint 
Trebles 
Doubles 
Singles 


(f.0.b. Glasgow )- 


Ayesslns— 


(f.0.b. Ports)}—Steam 
; o» Splint 
” Trebles 


(f.0.b. Methil or Burnt- 
island)—Steam . . 
Screened Navigation 
Trebles .. 
Doubles .. 
Singles 


Loratans— 


(f.0.b. Leith) 
Secondary Steam 
Trebles 
Doubles 
Singles 


ENGLAND. 
(8) N.W. Coast 


Steams 
Household 
Coke. . 


NoRTHUMBERLAN D-— 


Best Steams 
Second Steams 
Steam Smalls 
Unscreened 
Household 


Doaeam — 


Best Gas 
Second .. 
Household 
Foundry Coke 


SsEFFIELD — 


Best Hand-picked Branch 
Barnsley Best Silkstone 
Derbyshire Best Brights 


oo » House nis 
» Large Nuts 
” » Small 

Yorkshire Hards 

Derbyshire _,, 

Rough Stacks 

Nutty ,, 

Smalis 


Blast-furnace Coke (lutend) 
(Export) 


(9) SOUTH WAL 


” ” 


Steam Coals : 
Best S:inokeless Lary» 
Second ,, ~ 
Best Dry Largo 
Ordinary Dry Large 
Best Black Vein Large 
Western Valley ” . 
Best Eastern Valley Uaegs 


Ordinary te 
Best Steam Smalls 
Ordinary ~ 


Washed Nuts 
No. 3 Rhondda Large 
Smalls 


” ” 


Best Steain 





Export 
26/- 
28, 

28/— to 30 
26/3 
25/3 


22/6 


26/- 


28)/- 
26/3 


22/9 to 26,5 
30}- 
27/3 
25/3 
22/6 


24/6 
23/6 
26/9 
25/6 


22/6 


Sty 
49/- to 59 
aly 


28/- to 26/6 
24/6 to 25/- 
16/— to 16/6 
22/6 to 23/6 
26/— to 28 


25/- to 25/¢ 


23/— to 23,6 
26/- to 28 
27/6 to 30 
Inland. 
. 36;- to 39/- 
34/— to 36; 
31/- to 35/- - 
. 2i/- to 20/- _ 
27/-- to 28/- 
20/6 to 23) _ 
27/— to 30/- - 


. 25/- to 28/ 


12/6 to 15/6 


12/- to l4, 
vs— to 10; — 
‘ 26; to 27 
f.o.b. 33"— to 34 
ES. 
30/6 to 31/6 
29/6 to 30/6 


28,6 to 29 
27/- to 28 
29/6 to 30 
28/6 to 29/6 
27/6 to 28/6 
26/6 to 27/6 
21,6 to 22/6 
19 to 21 
28/- to 30 
29/-. to 30 
25/— to 26 






(2) Net Makers’ works. 
(6) Home Prices—All delivered Glasgow Station. Boiler Plates 10/- extra delivered England. 


No. 2 


os am Smalls 
Coke (export) 
Patent Fuel 
Pitwood (ex slip) . 
Swansea— 
Anthracite Coals : 


Large .. 
Through 


25/— to 26 
21/- to 23 
19/— to 20; 
55/— to 60/ 
30/- to 32/6 
25/6 to 26/6 


40;— to 45 





STEEL (continued). | 
N.E. Coast— Home. pore 9 
£ a d. £s dak oa 
Ship Plates 1 5 0. | 
Angles grey 0 0 0. 
Boiler Plates . 13 10 0 
Joists 0 6 0. 
Heavy Rails .. 900. | 
Fish-plates . .. 13 0 0. 
Channels 0 5 0. £9 to £0 5 
Hard Billets 0 5 O. 
Soft Billets 9 0 0. _ 
N.W. Coast 
Barrow— 
Heavy Rails 9 5 Of. 
Light ,, 910 Otold 0 Of 
Billets $10 Otol2 0 Of 
Hoops 1410 0. - 
MANOHESTER— 
Bars (Round) 10 10 Otel0 15 0 
» (others) .. 10 56 Oteol0d 7 6 
Hoops (Best) . . 1 6 ©. 15 0 0 
» (Soft Stee!) 13 15 0 13 10 0 
ea a eS 1010 0. 
» (Lanes, Boiler) 1310 0. 
Saxurristp— 
Siemens Acid Billets 1210 0. — 
Bessemer Billets 3 00. - 
Hard Basic iS 0 5 O. 
Intermediate Basic Ty, OD <0), «8 - 
Soft Basic 8 5 Oto 810 0 
Hoops... 1210 Otel3 0 0 
Seft Wire Rods we. - 
MIpLanps— 
Small Rolled Bars.. .. 1010 Otoll 6 0 
Billets and Sheet-bars .. 68 0 Oto 8 5 0 
Gas Tube Strip 1015 Otoll 0 06 
Sheets (20 W.G.) -- 1110 Otol2 0 % 
Galv. Sheets, f.o.b. Lpool 1810 0. - 
Angles .. .. 0 0 0. ts 
Joists wo 0 0. - 
Gas Ae ea Bh oO -— 
Bridge and Tank Plates 1010 © . _ 
NON-FERROUS METALS. 
Swansea— 
Tin-plates, I.C., 20 by 14 24/6 to 25 
Block Tin (cash) .. 296 10 0 
o (three months} 295 15 0 
Copper (cash) és 68 12 6 
od (three months) 69 10 0 
Spanish Lead (cash) 39:5 «OO 
* (three months) 38.0 OO 
Spelter (cash) 35 18 9 
do (three months). . 3% C~«<Ci“‘i‘é‘ 
MancHESTER— 
Copper, Best Selected Ingots 72 10 0 
os Electrolytic 7410 0 
a Strong Sheets .. 100 0 0 
me Tubes (Basis price) 01K 
Brass Tubes (Basis price) o 1 OO 
» Condenser e138 
Lead, English ss 00) | 
Foreign. . 39 10 0 | 
FERRO ALLOYS. 
(AU prices now nominal.) 
Tungsten Metal Powder 1/9 per lb. 
Ferro Tungsten .. 1/5 per Ib. 
Per Ton. ler Unit. 
Ferro Chrome, 4 p.c. to 6 p.c. carbon [23 10 0 10/6 
* 6p.c.to8p.c. ,, £23 0 0 8/- 
Sp.c. to 10 p.c. ,, £22 0 06 8/- 
a Specially Retined 
, Max. 2p.c. carbon £46 0 0 18/- 
oo, BB. ve : £56 0 0 21/- 
»  0.75p.c. estan £68 0 06 22/6 
carbon free 1/6 per Ib. 
Metalic Chromium .. .«. 4/2 per Ib. 
Ferro Manganese (per ton) £17 for home, 
£17 for export 
Silicon, 46 p.c. to 50 p.c. £il 5 Oseale 5/-per 
unit 
oo 16p.0. £18 0 Oscale 6/~ per 
unit 
» Vanadium 20/- per Ib. 
» Molybdenum vr 8/6 per Ib. 
» Titanium (carbon tooah 1/3 per Ib. 
Nickel (per ton) . £130 
Cobalt . os . 11/- per Ib. 
Abenteion (per tend. £82 to £100 
(British Official.) 





(3) f.0.t. Makers’ works, approximate. 





(4) Delivered Sheffield. 


Best Big Vein —s 
Seconds .. 
Red Vein. f: 
Machine- até Cobbies 
Nuts. . 
Beans 
Peas.. .. 9 «. 
Breaker Duff .. 
Rubbly Culm 
Steam Coals : 
Large 
Seconda ., 
Smalis .. . 
Cargo Through 


(8) Except where otherwise indicated, coals are per ton at pit for inland and f.0.b. for export, and coke is per ton on rail at ovens and f.0.b. for export. 
t Latest quotations available. 





(a) Delivered Sheffield or Glasgow. 





(6) Delivered Birmingham. 





35/- to 37/¢ 
32/6 to 35 

47/6 to 52/6 
50/- to 65,- 
46/- to 47/6 
27J- to 30/- 
12/9 to 13/3 
14/9 to 15/3 


24/6 to 25, 

22/- to 23/- 
14/— to 16/- 
19/~ to 21/- 


(5) Glasgow, Lanarkshire and Ayrshire. 
(7) Export Prices—t.o.b. Glasgow. 
(9) Per ton f.0.b. 
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French Engineering Notes. 


(From our Correspondent in Paris.) 
The Falling Franc. , 


Tue continued fall in the value of the franc is 
having @ serious effect upon the metallurgical and engi- 
neering trades, As is the.case with all other commodities, 
opsumers ate buying on a rising market, and are endea- | 
youring to cover their future requirements in view of the 
steadily advancing prices, but producers are by no means 
anxious to take orders when they do not know what they 
may have to pay for their raw material, and the majority 
of them refuse to quote at all. The fear that the fall of 
the france is accelerating, and that there is nothing to stop 
a collapse, temporary though it may be, is completely 
disorganising the whole economic situation. The pro- | 
duction of pig iron during January was larger than ever 
before since the retrocession of Lorraine, but as the depre- 
ciation of the franc is increasing considerably the cost of 
coal and coke, blast-furnace proprietors are unable to quote 
for future deliveries. Therefore, while consumers are 
anxious to cover their requirements as far forward as | 
possible, producers are resisting the demand, and the 
natural consequence of this state of things appears to be 
that the present buying activity will be arrested when 
prices reach a certain level and a period of depression 
will set in. 
British Coal. 

Now that larger quantities of coal are coming | 
from Germany, those consumers who are obliged to procure | 
supplies from Great Britain are complaining of the un- | 
satisfactory position in which they are placed as compared 
with buyers in districts adjacent to the Ruhr and the | 
Saar. The price of the German fuel being considerably 
helow that of the British, the item of coal consumption in 
production costs is very much higher in the western regions, | 
where fuel is at present only obtainable from England, | 
than it is in the east, and on account of the exchange 
rate the cost is rapidly increasing. Importers and con- 
sumers are therefore agitating for a more equitable dis- | 
tribution of the German coal, which they are urging upon 
the Government to apportion regularly in all the indus- 
trial centres, so that those who are at present obliged to | 
employ British coal may at least secure some relief from 
the high prices by obtaining a share of the coal from 
Germany. Whether the relief is likely to be appreciable | 
may be doubted, in view of the poorer quality of the 
German coal, the cost of which would be increased by the 
transport. If, moreover, the consuming centres near the 
German frontier are to be deprived of their usual supplies, 
they will have to make up for the deficit by procuring coal 
elsewhere, probably from Britain, so that the agitation 
may not, after all, have a pronounced effect upon the 
imports of coal 


} 





French Ports. 


The considerable inc.ease which has taken place 
in the imports of coal from Britain is solely responsible 
for the extraordinary development of the port of Rouen, 
which at present heads the list of all the ports in France. 
In 1923 the total amount of goods unloaded at the quays 
was 8,550,000 tons, and although the quantity loaded was 
only 349,000 tons, yet the total traffic exceeded that of 
Marseilles by more than a million and a-half tons. Dunkirk 
stands third amongst the ports in traffic importance, and 
this, again, is due largely to the coal imports. The traffic 
has, indeed, grown so largely that both Rouen and Dunkirk 
have gone to considerable expense in perfecting their 
equipment for the rapid loading and unloading of ships. 
The aim of Dunkirk was to become a channel for the export 
of goods from the north-east of France, and thereby com- 
pete with Antwerp, but as the amount of goods loaded | 
last year was only 522,000 tons, it does not appear as if 
the north-eastern manufacturers are taking advantage 
of the facilities offered. Those facilities are rendered 
illusory by the higher cost and longer time in getting the 
goods to Dunkirk. Bordeaux runs Dankirk close in the 
traffic figures, and then comes Havre, which dealt with 
only one-half the quantity of goods handled at Rouen. 


Railway Rates. 


The railway rates in this country have always 
been low, and although they have been steadily increased 
since the reorganisation of the railways under the control 
of the Superior Railway Council, they are still below the 
rates elsewhere, with the exception of Belgium. In view 
of the necessity of increasing the national revenue, part 
of which is derived from the railway receipts, and of 
reducing at the same time the inevitable deficit of the 
railway companies, the Superior Council has increased the 
fares to the extent of 50 per cent. first class, 48 per cent. 
second class and 47 per cent. third class. Goods freights 
have been advanced 12} per cent. The higher cost of 
carriage for goods is giving rise to considerable protest 
from commercial bodies, which agree that trade and 
industry are already too heavily burdened, and that there 
would be no necessity to impose this further charge if the 
railway companies were to carry out economies in the 
way of suppressing the vast amount of free travelling. 


Suction Gas for Rail Cars. 


: With a view of selecting the most suitable types 
of motor vehicles for the working of local lines, which were 
on the point of being practically abandoned on account of 
the necessity of suppressing unremunerative services, 
all kinds of motor systems are being tested by the railway 
companies, and the latest rail car is one equipped with a 
Suction gas plant, running on a line between Cormeilles 
and Bernay in the department of the Eure. It is stated 
that the consumption of charcoal on the rail car under 
trial, hauling a second vehicle, is only 200 grammes per 
kilometre, or just under ? lb. per mile, although no par- 
ticulars are yet forthcoming of the engine power and load. 
The speed attained on some of the line is said to be 
40 kiloms. an hour. The mileage cost may be extremely 
iow, but it has yet to be seen whether a suction gas plant 

ensure the absolute regularity in running which is 





essential to a railway service. 
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British Patent Specifications. 


When an invention is communicated from abroad the name and 





address of the communicator are pri in italics. 

When an abridgment ia not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent ape. 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at le, each, 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


STEAM ENGINES. 


June 2ist, 1923.—DouBLE-BEAT Vatves, 
Sanders, Standard Tronworks, Colchester. 

The head A of this valve is made of stamped sheet metal, 

and is secured to the tubular stem B by means of the web C, 


P.. A 


210,696. 
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which is morticed and soldered into the head. The web is fixed 
to the tubular stem by means of the pin D and plug E. Tho 
guide F is slotted at the top to accommodate the web.— 
February Tth, 1924 


MACHINE TOOLS AND SHOP APPLIANCES. 


Mth, 1923.—-RoLuine MILs, 
Eisenhiitten « Gewerkschaft, Witkowitz 
and R. Hein, 48a, Palacky- 


210,650. March 
Bergbau - und 
Movaria, Czecho-Slovakia, 
strasse, Witkowitz 

This invention is concerned with that type of rolling mill in 
which the bottom roll only is driven positively and the upper 
roll ia driven by the frietion of the work. tn order to prevent 
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shocks as the work is entered between the rolls, the upper roll | 


is first set in motion by the friction wheels A A. These wheels 
are held in engagement by the levor B, hand wheel C and sprin 
D. When the friction drive is no longer required, the hand 
wheel is raised and the L-shaped slot E slides over the pin F, 
so that the compression of the spring D is released and the 
friction wheels come apart.— February Tth, 1924. 


SHIPS AND BOATS. 


210,688. May 25th, 1923.—-UnLoapine Tmper Sars, O. Y. 
Imray, 30, Southampton-buildings, London, W.C. 2, 

This invention relates to cargo vessels, and has for its object 
to provide a vessel particularly adapted for discharging floatable 
cargoes, such as lumber, pulp wood and the like. The vessel 
comprises a central subnenestole section and two raised water- 
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tight end sections, which serve as floats or pontoons to support 
the central section. Water baliast compartments are provided. 
In operation, the cargo is carried in the central section, and when 
it is required to discharge the cargo, the hold is flooded and water 
is admitted to the ballast tanks, until the sides of the hold are 
submerged. The raised end sections of the vessel act as floats 
and the cargo floats off on both sides.of the hold.—February 
7th, 1924. 


Witkowitzer | 


210,145, October 24th, 1922.—LmrRovemMeNTS IN AND RE- 
LATING To Systems or Erecraic Sure Prorvuision, The 
British Thomson-Housten Company, Limited, Crown 

} House, Aldwych, London, W.C. 2, and Frederick Alwyn 
Haigh, of 17, Cromwell-road, Rugby. “ 

This invention relates to systems of electric ship propulsion 
and more particularly to systems in which a number of gener 
ators driven by independent internal combustion engines 
supply current to a motor on the propeller shaft. In such 
systems it is necessary to provide means for preventing the 
reversal of rotation of one of the generators should the engine 
driving it fail for any reagon to maintain the necessary driving 
torque, as, for example, 7 the failurs of the fuel supply or the 
sticking of the valves. he scheme will be understood from 
the accompanying diagram. G represents a number of direct 
current generators connectd in series and adapted to be separ 
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| ately driven by internal combustion or other engines FE. he 
generators are arranged to supply currsnt to a propeller 
motor M. In the event of failure of one of the engines the 
tendency would b>» for the generators driven by the remaining 
‘ngines to drive current through the generator connected to 
| the engine which has failed. This will first of all tend to stall 
or bring to rest the defective generator set and then tend to 
reverse its direction of rotation and drive it in the oppovite 
direction, thereby driving the engine in the wrong direction 
This might cause serious damage to the installation, and to 
prevent this an exciting machine Ais provided for each gene 
rator G, each exciter being either mounted on or driven by the 
shaf<« of the corresponding generator instead of, as is the usual! 
| practice, exciting all the generators from a single exciter. The 
| ouctters A may be separately excited from a small generator 
' 
| 


set, as shown, or alternatively they may be self-excited 
January 24th, 1924 


PUMPING AND BLOWING MACHINERY. 
210,273. January 19th, 1923.—ELecTRICALLY-DRIVEN PuMPs, 
P. F. W. Bush, Little Haven, Stoke Poges, Buckingham 
shire. 
This pump is evidently intended for installation in oil pipe 
lines for ‘‘ boosting” the oil pressure. It is driven by an 
alternating-current electric motor, of which A the stator 
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and B the rotor. The rotor is mounted on a hollow shaft ( 
running in bail bearings. Inside this hollow shaft, which 
forms part of the length of the pipe line, there are impellers D D 
and guide vanes EE. The guide vanes are fixed on a stationary 
shaft F. The liquid pumped is allowed to find access to the 
electrical parts of the machine for cooling purposes.—January 
Sist, 1924. 


MISCELLANEOUS. 


209,800. October 12th, 1922.—-ImprovemMeNTs IN ELecTRIK 
Discnarce Tuses, The General Electric Company, Limited, 
of Magnet House, Kingsway, London, W.C, 2, and John 
Walter Ryde, of the Research Laboratories of the General 
Electric Company, Limited, Wembley. 

This invention relates to electric glow discharge tubes, in 
which the main portion of the light comes from the negative 
glow, and has for its object to provide an improved device 
giving a negative glow of relatively high intrinsic brilliancy, 
the intensity being varied by small variations in the applied 
potential. The hollow cathode A is made from a rectangular 
plate of suitable metal. such as aluminium, bent substantially 
into the form of the letter U, and is housed in a glass sheath 
B and provided with a leading-in wire C. Close to the open end 
of the cathode A is an anode D, which may be of nickel, and which 
has a hole E and is connected with a leading-in wire F. 
The edges of the cathode A may be curved slightly outwards, 
as shown at G, to lower the starting potential. The electrodes 
A and D are arranged within a glass tube H, containing a gas 
under low pressure, which may be a rare gas, such, for example, 
as neon, to which traces of other gases may be added to reduce 
the starting potential. A suitable potential is applied to the 
electrodes A and D, and a glow discharge in the form of a 

tive glow is obtained, which, owing to the special shape 
of the cathode A, is concentrated along part of the length of 











298 


THE ENGINEER 


Marcu 14, 1924 








the axis of the U-shaped cathode, and if the pressure of the 
gas be suitably adjusted, the intrinsic brilliancy of the glow is 
greater than it would be on an unenclosed plats electrode. 
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The glow may be observed through the hole E in the anode D, 
looking along the axis of the hollow cathode A.—January 14th, 
1924. 

209,962. February 2nd, 1923.—-Maxkixve Tursine PackINGs, 
The British Thomson-Houston Company, Limited, Crown 
House, Aldwych, London, W.C. 2. 

This specification covers a process for manufacturing labyrinth 
packings for steam turbine shafts. The packing takes the form 
of a continuous strip of monel metal, about 0.025in. thick. It 
is wound into a screw thread groove, in a sleeve on the shaft, 
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having @ pitch of 0.035in. As the strip is wound on, it is grooved 
by the rolls A. Other rolls B then force the metal of the sleeve 
into the groove of the strip. A copper wire C and asbestos 
string D are then wound into the space between the turns of the 
strip, and the whole is heated to fuse the copper and thus fix 
the strip securely.—_January 24th, 1924. 


210,101. July 19th, 1922.—Finters, H. 8. Hele-Shaw, 64, 
Victoria-street, Westminster. 

In this specification claim is made for :—* A filter consisting 
of a pack of plates or sheets of material held sufficiently close 
together to prevent passage there-through of the matter to be 
separated, provided with medns for introducing the liquid 
to be filtered to the interior of said pack through one or more 
inlet tubes or sources formed by coincident apertures in the 
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faces of the plates and means for permitting the filtrate after 
passage between the sheets or plates to escape from the interior 
ot the pack through one or more outlet tubes or sinks formed 
by coincident apertures in the faces of the plates.” The 
upper view in the drawing shows one of the inlet plates, the 
centre view one of the outlet plates, and that at the hottem a 


| * Brittle Ranges in the Brasses,”” by Mr. D. Bunting. 


Forthcoming Engagements, 


of the week pr ing Wg n 
PLACE aé which the meeting is to be held should be clearly stated. 








TO-DAY. 


Etectro-Harmonic Socrery.—Caxton Hall, Westminster, 
London, 8.W. 1. Smoking concert. 8 p.m. 


INSTITUTION oF Crvit. ENGInerrs: YORKSHIRE AssOciATION. 
—Royal Victoria Hotel, Sheffield. Paper, “Some Recent 
Developments in Open-hearth Steel Production,” by Mr. G. A. 
V. Russell, 7.30 p.m. 


Junton IwstiruTrion or Enoinsers.—39, Victoria-street, 
Westminster, S.W.1. Paper, “‘ Water-tube Boilers,” by 
Mr. L. M. Jockel. 7.30 p.m. 


Puysicat Socrery or Lonpon.—-Imperial College of Science, 
South Kensington, London, S.W.7. Ordinary meeting. 
02 p.m. 

Rapfo Socrery or Great Brrrary.—lInstitution of Electrical 
Engineers, Savoy-place, Victoria Embankment, London, W.C. 2. 
Informal meeting of the Transmitter and Relay Section. Dis- 
cussion on “‘ A Choke Control Transmitter, using Alternating 
Gees for High-tension Supply,’’ opened by Captain Hartridge. 
6.30 p.m, 


Roya LIystrryrion or Great Brirain.—-21, Albemarle- 
street, London, W.1. Discourse, “The Pilgrim's Progress,” 
by Dr. J. W. Mackail. ~ 9 p.m. 


SATURDAY, MARCH l5rn. 


InstITUTS oF Metats: Swansea Looat Secrion.—Metal- 
lurgical Department, University College, Singleton Park, 
Swansea. meral Discussion. 7.15 p.m, 


Royat Inxstirution or Great Brrramn.—21l, Albemarie- 
street, London, W. 1.—‘‘ Properties of Gases in High and 
Low Vacua” (Lecture II.), by Sir Ernest Rutherford, F.R.S. 
3 p.m. 


SATURDAY TO SATURDAY, MARCH l5ra TO 22np. 


MaRiInge AND SmMActt Crarr Exurerrion at the Royal Agri- 
cultural Hall, Islington, London, N 1. 


MONDAY, MARCH 17rs. 


Braprorp ENGINEERING Socrety.—The Technical College, 
Bradford. ‘The Case-hardening of Steel,”” by Mr. David 
| Flather. 7.30 p-m. 


| East Inpra Association.—Caxton Hall, Westminster, 
| London, 8.W.1. Paper, “The Utilisation of Underground 
| Water in India,” by Sir Alfred Chatterton. 3.30 p.m. 


INSTITUTION OF AUTOMOBILE Enorivesrs : Scotrisn CENTRE. 
—Royal Technical College, Gl w. Paper, “Some Notes 
on Four-wheel Braking Systems,” by Mr. F. A. 8. Acres. 7.30 
p-m. 


INsTITUTION OF ELectricaL Enotneers.—Savoy-place, 
Victoria Embankment, London, W.C.2. Informal meeting. 
Discussion on “ Illuminating Engineering, its Application and 
Value to the Electrical Industry,’’ opened by Messrs. Leon 
Gasterand J.S. Dow. 7 p.m. 


InstrruTion or StrucruraL ENGINEERS.—Criterion Restau- 
rant, London, W. 1. Annual dinner. 7 for 7.30 p.m. 


INSTITUTION OF WELDING ENGIN&ERS.—Municipal Technical 
School, Byrom-street, Liverpool. Lecture, “‘ Steel: Its Pro- 
— and their relation to Welding,” by Professor F. C. 

hompson. 7.30 p.m. 


University or Lonpon.—Institution of Civil Engineers, 
Great George-street, London, 8.W.1. “ Practical Hydraulic 
Engineering Problems in Connection with Navigation.” 
Lecture IV.: “‘ Harbour Engineering Abroad,” by Mr. O. C. 
A. Van Lidth de Jeude. 5 p.m. 





TUESDAY, MARCH 18rs. 


InstiTuTION oF Crvi~t ENGrxeers.—Great George-stree* 
London, 8.W.1. Papers :—*‘ The Interaction in Bridgework 
of the Deck System on the Main Girders, and the Consequent 
Modification of Stresses therein,” by Mr. D. H. Remfry ; 
“ Theory of Transverse Oscillations in Girders and its relation 
to Live-load and Impact Allowances,” by Professor C. E. 
Inglis. 6 p.m. 


InstTiTuTION oF Execrrican ENGIngsers: Norta MIpLaANnp 
CrenTre.—Hotel Metropole, King-street, Leeds. Paper, ‘‘ Some 
Researches on the Safe Use of Electricity in Coal Mines,’’ by 
Professor W. M. Thornton. 7 p.m. 


INsTITUTION OF AuTOMOBILE ENGINEERS.—-Broadgate Café, 
Coventry. Coventry Graduates’ meeting. Paper, “Service 
Organisation,” by Mr. J. H. Boxall. 7.15 p.m. 

INsTITUTION OF AUTOMOBILE ENGINEERS : WOLVERHAMPTON 
Centre.—Star and Garter Hotel, Wolverhampton. Paper, 
| “* Some Notes on Four-wheel Braking Systems,” by Mr. F. A. 8. 
| Acres. 7.30 p.m. 


InstiroTe or MetTats: Brruincsam Locat Secrion.— 
Chamber of Commerce, Neow-street, irmi m. Paper, 





7 p.m. 


WEDNESDAY, MARCH 19ra. 


InstiTuTION oF AuTOMOBILE ENGINEERS: Nort or Enc- 
LAND CENTRE.—-Hotel Metropole, Leeds. Paper, ‘“‘ Steam 
Wagon Design and Probable Lines of Development for Home 
and Colonial Service,” by Mr. T. Clarkson. 6.30 p.m. 


InstiTvTION OF AvTomMoBILE EnNorxeers.—Chamber of 
Commerce, New-street, Birmingham, Birmingham Graduates’ 
meeting. Paper, ‘‘ Clutches,” by Mr. G. Corbett. 7.30 p.m. 


INsTITUTION or Crvi. Enotveers.—Great George-street, 
London, 8.W. 1. Students’ meeting. Lecture, “‘ The Work of 
a Mechanical Engineer's Office,”’ by Mr. A. J. Hill. 6 p.m. 


LiverPooL. Enoineerine Socrery.—9, The Temple, Dale- 
street, Liverpool. Paper, “‘ Tube Railway Tunnelling,” by Mr. 
D. Anderson. 8 p.m. 


Socrety or Grass Tecanotocy.—St. Thomas’ Hall, Stour- 
bridge. Papers, ‘‘ The Properties of Lead-containing Glasses,” 
by Professor W. E. 8. Turner; “‘The Art of British Glass 
Decorators—-The Duplication of the Portland Vasé,” by Mr. 
J. Northwood. 2.30 p.m. 


Royat Mereorotocicat Socimry.—-49, Cromwell-road, 
South Kensington, London, S.W.7. Lecture, “ Atmospheric 
Electric Currents, Normal and Abnormal, and their relation to 
the Growth of Plants,” by Mr. V. H. Blackman. 7,30 p.m. 


University or Lonpon.—Institution of Civil Engineers, 
Great George-street, London, 8.W.1. “ Practical Hydraulic 
Engineering Problems in Connection with Navigation.” 
Lecture V.: “ Shipping Conditions in Port,” by Mr. O. C. A. 


THURSDAY, MARCH 20ra. 


InstrTuTs oF Metars: Lonpow Loca. Srotion.—Institute 
of Marine Engineers, 85/88, The Minories, [ower Hill, London’ 
E.1. Paper, “ Metals for Lamp Manufacture,” by Mr. W. B’ 
Clarks. 8 p.m. 


INSTITUTION OF AUTOMOBILE ENGINEERS.— Watergate House, 
Adelphi, London, W.C.2. London Graduates’ meeting. 
Paper, ** Brake Shoe Design,”’ by Mr. H. E. Merritt. 7.30 p.m. 


InstrruTion oF EtecrricaL Enaineers.—Savoy-place, 
Victoria Embankment, London, W.C.2. Lecture on “ The 
Nature and Keproduction of Speech Sounds (Vowels),” by 
Sir Richard Paget.. 6 p.m. : 

INsTITUTION OF MINING AND MeTaLicrGy.—The Geological 
Society, Burlington House, Piccadilly, London, W. 1. Papers : 
-—"The Manufacture of Zinc and Zinc-lead Oxide from the 
Complex Ores,"”" by Mr. R. G. Hall; “The Shamva Mines, 
Rhodesia,’’ by Mr. ©. E. Parsons; *‘ Field Methods in Sedi 
mentary Petrography,”’ by Mr. G. M. Flemming. 5.30 p.m. 

Liverroot Enorveertnc Soctety: Srupents’ Section. 
——9, The Temple, Dale-street, Liverpool. Paper, ‘‘ Designs for 
the Grota Viaduct (Sao Paulo Railway),’’ by Mr. P. W. Blytho 
7.30 p.m. 


THURSDAY to SATURDAY, MARCH 20rxa To 22xp 


Puysicat Society or Lonpon,—Institution of Electrical 
Engineers, Savoy-place, Victoria Embankment, London, 
W.C.2. Jubilee celebration meetings. For programme see 
page 293. 

FRIDAY, MARCH 2isr. 


Ex-Bririsp Westisoxouse Assocration.—Holborn Restau 
rant, London, W.C. 1. Sixth annual re-union dinner. 5.45 for 
6.45 p.m. 

ILLUMINATING ENGINEERING Society.—Royal Society of 
Arts, John-street, Adelphi, London, W.C.2. Discussions, 
“The Use of Light for Outdoor Advertisements,” opened by 
Mr. G. P. Garbett ; and ‘‘ The Use of Light in Shops, in Show- 
windows and for Display Purposes,”” by Miss M. Partridg: 
8 p.m. 

InstiTuTEe oF Martine Enoineers.—Hotel Victoria, North- 
umberland-avenue, London, W.C.2. Annual conversazione. 
6.30 p.m. 


InstrrvuTion or Locomotive Enortverers.—The College of 
Technology, Sackville-street, Manchester. Lecture, “ Ele: 
trification of Foreign Railways,’ by Professor 8S. Parker Smith 
7 p.m. 

INsTITUTION OF MercHaNICAL ENcINEERS.—Storey’s-gate, 
London, 8.W.1. Presidential address by Mr. W. H. Patchell 
6 p.m. 


Junior Instirution or Enoixeers.—39, Victoria-street, 
London, 8.W.1. Lecturette, “Sulphuric Acid Plants, New 
and Old; Constructional Details and Working,” by Mr. l 
Parrish. 7.30 p.m. 

Royat Instrrvtion or Great Barirarx.—2l1, Albemarie- 
street, London, W.1. Discourse, ‘‘ The Plant Commonwealth 
and its Government,”’ by Sir Frederick Keeble, F.R.8. 9 p.m. 


Universiry or Lonpon.—Institution of Civil Engineers, 
Great George-street, London, 8.W.1. “ Practical Hydraulic 
Engineeri Problems in Connection with Navigation.” 
pom A “The Zuiderzee Scheme,” by Mr. O. C. A. Van 
Lidth de Jeude. 5 p.m. 


SATURDAY, MARCH 22np. 

InstiTuTION oF AuToMOBILE ENorineERs.---London Gradu 
ates’ visit to the brewery of Watney, Combe, Reid and Co.., 
Allingham-street, London, 8.W. 1. 2.30 p.m. 

Roya Instrrvtioy or Great Brrram.—-21, Albemarle- 
street, London, W. 1. “ Properties of Gases in High and Low 
Vacua,”’ Lecture III., by Sir Ernest Rutherford, F.R.S. 3 p.m 


MONDAY, MARCH 24ra. 
INSTITUTION OF MECHANICAL ENGINEERS.—Storay's-gate 
London, 8.W.1. Graduates’ meeting. Informal discussion, 
** Failure in Metals.’’ 7 p.m. 


TUESDAY, MARCH 25rz. 


InstiTrvTe or Marine Enoixeers.—-85/88, The Minories, 
Tower Hill, London, E.1. “Some Notes on the Theory of 
Lubrication, with Particular Application to the Michell Thrust,’ 
by Mr. J. Ward. 6.30 p.m. 

InstTiTUTION oF AvuTomoBILeE ENnGingERs.—Royal Society 
of Arts, John-street, Adelphi, London, W.C. 2. Annual general 
meeting. Paper, “ Balancing of Automobile Engines,” by 
Mr. H. 8. Rowell. 6.30 p.m. 


WEDNESDAY, MARCH 26ra. 


INstrITvTION oF AvTomoBILE ENGINEERS: Norta oF Ena. 
LAND CENTRE.—Milton Hall, 244, Deansgate, Manchester 
Paper, “Some Notes on Four-wheel Braking Systems,” by 
Mr. F. A. 8. Acres. 6.30 p.m. 

InstrTuTION oF Civ Enoringeers.—-Students’ visit to the 
locomotive shops and running sheds of the London, Midland 
and Scottish Railway at Kentish Town. 


THURSDAY, MARCH 27ra. 
InsTITUTION oF Etgorrica ENGtngers.—Savoy-place, 
Victoria Embankment, London, W.C.2. “The Future of 
Main Line Electrification on British Railways,” by Lieut.- 
Colonel H. E. O’Brien. 6 p.m. 
Roya AERonavTICALSocietTy.—7, Albemarle-street, London, 
W.1. Annual general meeting. 5 p.m. 


FRIDAY, MARCH 28rx. 


INSTITUTION oF MecHaNicaL ENGINEERS.—Storey’s-gate, 
London, 8.W.1. Joint meeting with the Institution of Civil 
Engineers, to discuss the report of the Joint Committee on 
Standard Tests for Hydraulic Power Plants. 6 p.m. 

Juxtorn InstircoTion or Enotneers.—39, Victoria-street, 
London, 8.W.1. Lecturette, “‘ Wood-wool: Its Manufacture 
and Application,” by Mr. A. J. Simpson. 7.30 p.m. 


WEDNESDAY, APRIL Ora. 
InstrrvuTion or Navat Aroutreots._-Connaught Rooms, 
Great Queen-street, London, W.C. Annual dinner. 7.30 p.m. 
WEDNESDAY to FRIDAY, APRIL ra to lirs. 


InstrrvTion or Navat Anostrects.—Royal United Service 
Institution, Whitehall, London, W.C.2. Annual general 
meetings. 








Brartisn Civs, Corpennacen.—The British Club, —- 
hagen, was formally openea on March Ist by the Rt. Hon 
Earl Granville, G.C.V.0., K.C.M.G., the British Minister at 
Copenhagen. As British subjects travelling through Copen- 
hagen are granted special facilities, the Club wishes to obtain 
the widest possible publicity so that British subjects visiting 
or ing through Copenhagen may be acquainted with its 
sadeess, which is Vestre Boulevard, 10, Copenhagen, B., and 








perforated filter plate.--January 21st, 1924. 


Van Lidth de Jeude. 5 p.m. 


may make use of the privileges offered them. 
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